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Century Wings die-cast model 1/72 USAF A7E Corsair Il (778962) 
and A-6E Intruder (778979) epitomise load carrying, carrier borne 
US attack aircraft that were able to operate world wide. Several 
versions are available at prices from £49.99 to £69.99. Corsairs 
were in service with the USAF from 1967 to 1991, Intruders from 
1963 until 1997. 


Aviation 72’s striking 1/72 die-cast model of the Scottish 

Aviation Bulldog basic trainer that enabled a large number 
of RAF rookies to achieve their ‘wings’! The prottype first 

Predator MQ-1 pilotless drone that can be operated half a flew in 1969. (AV72-25001) 


Model Power 1/87 die-cast model of the potent USAF 


world away from the safety of a comfy bunker. Changes 
the rules, maybe not for the better! (5567) 


Ке 
Corgi Aviation Archive 1/72 ‘ Dambuster’ Lancaster Oxford Die-cast's 1/72 cheerful model of the AA's Dragon 


details ED-925, the aircraft hit by AA fire in the attack Rapide is a great piece of die-cast. The aircraft was of 
on the Mohne dam. Superbly finished and of die-cast Course used for traffic spotting and acquired in 1957 but 
construction, this is one of the best models available ae work in the guise of an air ambulance 


today. It is in stock. (AA32620) 
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Readymade and painted models of the Trumpeter's enormous 1:200 plastic 
modern Royal Navy. RFA's Wave Knight model kit of Bismarck, the largest 
and Ruler, HMS Ocean, HMS Albion, HMS battleship in the world at the time of its 
Mounts Bay, HMS Richmond and HMS sinking in 1941, just a sea after being 
Corwall plus Sandown and Hunt class. put into service (0370 


Patricia & the Buovs On The Rocks - Now The Beach 
250) 


HMS King George V * HMS Nelson * HMS Royal Oak 
HM Warspite HMS Repulse * HMS Hood 
HMS Victorious * HMS Indomitable * HMS Ark Royal 
HMS Hermes * HMS Glorious "НМЗ Attack 

IS Ex 5 HMS Dido 


model shops and online stores 


N THIS EDITION of the Aeroplane Collectors’ 

Archive, we take a look at some of the most iconic 

fighter aircraft from the Cold War era. Of course, the 
era that is now known as the Cold War stretched over 
a period of decades during which great advances 
were made in the design and manufacture of military 
aircraft. When the Cold War began, the world had 
barely entered the jet age. By the time that it ended, 
our skies were occupied by complex, digitally- 
controlled masterpieces of computerized technology 
that can hardly be compared to the simple fighting 
machines ofthe 1950s. 

In Britain, the dark days of the Cold War saw the 
Royal Air Force still adjusting to peacetime 
conditions, after the long, grim years of World War 
Two. Only seven years had passed since the critical 
summer of 1940, when Spitfires and Hurricanes had 
battled the Luftwaffe in the skies over Southern 
England. In terms of equipment and capability, little 
had changed in those seven years. The RAF' fighters 
had soldiered on, sometimes modified, sometimes 
redesigned quite considerably, but little different to 
those that had fought in the Battle of Britain. But by 
1947 the jet age had dawned and the Gloster Meteor 
was now coming into service, and the days of the 
piston-engine, propeller-driven fighter were coming 
to and end. 

The growing threat of conflict with the Soviet 
Union drove the development of new warplanes, so 


that new designs were often on the drawing board 
before their predecessors had barely begun to fly. The 
unsophisticated Meteor fighter was swiftly replaced 
by the swept-wing Hunter, and this too soon gave 
way to the big and brutal Javelin night fighter. Next 
came the phenomenal Lightning interceptor, before 
it too was replaced, by the Phantom. Finally, in the 
twilight years of the Soviet empire, the multi- 
national Tornado came into service. Generations of 
aircraft design came and went, all within the years of 
the Cold War. 

Across the Atlantic, the pace of development was 
just as frenzied. The ominous Iron Curtain signaled a 
growing possibility of nuclear conflict with the USSR. 
The Korean War demonstrated only too clearly that 
the West was faced with some very serious 
adversaries and the Cuban Missile Crisis demonstrated 
just how rapidly the world could descend into а 
devastating Third World War. The long, ugly Vietnam 
War began, and still the Cold War demanded that 
America stood ready and prepared to defend both its 
self and its Nato partners. Vast, almost unimaginable 
sums of money were poured into the creation of more 
and more machinery. The unsophisticated early jets 
made way for the swift and nimble F-86 Sabre, and 
the glittering family of Century Series fighters 
emerged. The mighty F-4 Phantom appeared and 
then a new generation of supremely capable 
warplanes followed — the F-16, F-15 and the F-14 
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Tomcat. Meanwhile on the other side of the East-West 
divide, a similar struggle was taking place, with even 
scarcer resources assigned to a seemingly never- 
ending quest to match or surpass the West's 
achievements. Although little was known about the 
Soviet's activities at the time, with hindsight we now 
know that their efforts and achievements were no 
less impressive, as exemplified by the ubiquitous 
MiG-21 and the truly outstanding MiG-29. 

Although the race towards aerial supremacy has 
now slowed almost to a standstill, development of 
new aerospace technology continues even though 
the Cold War is — thankfully — long gone. But even 
though it is difficult to regard the Cold War years as 
anything more than a truly dark era in our history, it 
is undeniably true that the very real risk of war led to 
some remarkable and swift technological progress, 
and the creation of warplanes that will forever have a 
deserved place in our history. 

It is naturally impossible to examine every fighter 
aircraft type that emerged through the Cold War 
years within the space of just one publication, but in 
this edition of the Aeroplane Collectors’ Archive we 
can celebrate some of the most fascinating, 
significant and unforgettable aircraft that came into 
being during the 1947-1991 era. These aircraft were, 
by any standards, true icons of aviation technology. 

Tim McLelland 
Editor 
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Hawker Hunter 


Despite its unmodified straight 
wing leading edge, XF449 was in 
fact an F.Mk.6 variant, delivered to 
No.5 MU at Kemble after 
completion. No.263 Squadron 
then accepted the aircraft, 
followed by No.19 Squadron at 
Church Fenton in 1957 (as 
illustrated). No.92 Squadron then 
acquired the aircraft and flew it as 
part of their ‘Blue Diamonds’ 
aerobatic team. Finally, XF449 
went to the Central Fighter 
Establishment and was written-off 
in June 1963 following an engine 
fire when the aircraft was 
preparing to take-off at RAF 
Binbrook. The Hunter's pilot 
steered the aircraft off the runway 
before abandoning it but it was 
destroyed in the ensuing fire. 
Aeroplane 


TWO AIR MINISTRY specifications were 
issued (F.43/46 and F.44/46), which called 
for new single and twin-seat fighters, 
intended ultimately to replace the 
Meteor and Vampire in the day-fighter 
role, and also the Mosquito in the night- 
fighter role. Britain's aircraft companies 
submitted some fairly optimistic tenders 
for this requirement, but without any 
obvious leaps in predicted performance, 
and the Air Ministry's evidently poor 
understanding of what was actually 
needed, these project studies made 
little progress and drifted around the 

Air Ministry and industry desks for some 
time without any clear direction. 

Nonetheless, design staff at 
Hawker's Kingston factory had already 
embarked upon private preliminary 
studies of the potential use of the 
new jet engine as a power source for 
new fighters and bombers. During 
work on the development of a new 
high-speed bomber, the Hawker team 
had considered substituting a pair of 
Power Jet engines to replace the Napier 
Sabre pistons that had originally been 
specified. The idea did not progress far, 
but other schemes were also considered, 
including fitting a Power Jets engine to 
an existing Hawker piston-engine design 
such as the Sea Fury and Tempest. 

More design studies were initiated, 
including the P.1031, which comprised 

a Sea Fury airframe fitted with a B.40 jet 
engine in the nose section, replacing 

the Centaurus piston engine and 
exhausting under the forward fuselage; 
this produced an aircraft with an unusual 
outline, but a performance scarcely 
better than the standard piston-engine 
Sea Fury. 

Rather more advanced was the P.1035 
initiated in 1944, which was also based 
on the Fury airframe, but with a B.41 jet 
engine mounted amidships, and with 
the exhaust in the tail section of the 
fuselage. The air intakes for the engine 
were positioned in the wing roots 
(the B.41's double-sided centrifugal 
compressor enabled air to be fed easily 
into it from both sides of the fuselage) 
and, as the design was refined, the 
exhaust was also similarly modified so 
that it fed through bifurcated (split) 
pipes emerging on either side of the 
fuselage behind the wing trailing edge, 
thus avoiding the predicted loss of 


The Hunter prototype WB188 pictured 
shortly after its first flight on 20 July 1951. 
Test pilot Neville Duke later commented 
that“. ..the Hunter seemed a pilot's 
aeroplane all the way from drawing board 
to rollout; it looked right both on paper and 
in its finished form. The cockpit felt right 
and was just small enough to make one feel 
entirely a part of the aeroplane. It was 
slightly narrow at the shoulders, giving the 
snug effect common to British fighters, and 
the position of the seat gave a commanding 
view and a feeling that the aeroplane was 
an extension of oneself”. 


was not enthusiastic, not least because the end of the Korean War inevitably meant a reduction in RAF spending. Despite this major 
setback the Hawker design team opted to use the aircraft to study reheat developments still further, and with a good instinct for publicity, 
they decided to make an attempt on the World Air Speed record, which was currently held by an American F-86D (at 715.15mph). 
Rolls-Royce prepared a ‘racing’ version of the Avon - the RA.7R — which delivered a thrust of 6,750Ib, rising to 9,500Ib with reheat 
(complete with a two-stage nozzle), and with this engine installed WB188 became the sole Hunter Mk 3. The nose section of the aircraft 
was modified to incorporate a sharper cone, while the canopy windscreen was redesigned to create a more aerodynamically smooth 
contour (and a better view for the pilot). On 7th September 1953 Neville Duke successfully achieved a speed of 727.6mph during three 
runs, and even to this day this figure still stands as a British record for speed at low altitude. Aeroplane 


WB188 was eventually used as a trials aircraft for a reheat system intended for more advanced versions of the Hunter, but the Air Ministry 


HUNTER F.MK.6 


Ш GENERAL CHARACTERISTICS 
CREW: One 

LENGTH: 45ft 11in (14.00m) 
WINGSPAN: 33ft 8in (10.26m) 
HEIGHT: 13ft 2in (4.01m) 
WING AREA: 349ft? (32.42m?) 
EMPTY WEIGHT: 14,12216 
(6,405kg) 

LOADED WEIGHT: 17,750lb 
(8,050kg) 

MAXIMUM TAKE-OFF 
WEIGHT: 24,600lb (11,158kg) 


POWERPLANT: 1 x Rolls-Royce 
Avon 207 turbojet, 10,145Ib thrust 


Ш PERFORMANCE 
MAXIMUM SPEED: Mach 0.94, 
620kts (715mph, 1,150km/h) 
at sea level 

COMBAT RANGE: 385nm 
(445miles, 715km) 

FERRY RANGE: 1,650nm 
(1,900miles, 3,060km) with 
external fuel 

SERVICE CEILING: 50,000ft 
(15,240m) 

RATE OF CLIMB: 17,200ft/min 
(87.4 m/s) 

WING LOADING: 51.6lb/ft? 
(251.9 kg/m?) 
THRUST/WEIGHT: 0.56 


valuable thrust caused by a long jet pipe 
to the tail. This development was given 
the designation P.1040. 

The Air Ministry remained doubtful, 
but a much more positive response was 
received from the Admiralty, who quickly 
issued Specification N.7/46 around the 
new design, and this eventually led 
to the production of the elegant (and 
remarkably successful) Sea Hawk. Stung 
by the Air Ministry's lack of enthusiasm for 
what proved to be an excellent aircraft, 
Hawker's Sydney Camm later commented 
in a company memo, "Thank God for the 
Navy". 

During 1946, while looking at studies 
that might meet the requirements of 
Specification E.38/46 (to undertake 
studies into the aerodynamic properties 
of swept wings), Camm had approved 
the concept of mating the P.1040 
fuselage with a new swept wing under 
the designation P.1052. The power plant 
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Five Hunter F.Mk.6 aircraft from No.19 Squadron, pictured high over Yorkshire on a training sortie. 
The introduction of the F Mk 6 into RAF service enabled squadrons to dispose of virtually all of the 
preceding Hunter variants, together with their various vices and restrictions. It marked the end of 
the Sapphire-powered Hunter completely, even though in performance terms the F.Mk.5 was not 
greatly inferior to the F.6 and could outperform it in some situations, such as a flat-out climb to 
45,000 feet, in which it would beat the F.6 by nearly half a minute. Certainly there was no obvious 
performance deficiency that hastened the Ғ.55 withdrawal as the aircraft performed well. It was the 
logistical aspect of operating aircraft with a different engine that ultimately sealed the Sapphire's 
fate, even though the engine had been proved to be just as good as the Avon. Aeroplane 


Shortly after No.111 Squadron began flying the F.6 it was earmarked as Fighter Command's official display 
team, and quickly assembled a polished display sequence, initially with five aircraft, but eventually all 16 
of the unit's aircraft. Eventually named the ‘Black Arrows; the team's name lived on, being part of the title 
now adopted by the current Royal Air Force Aerobatic Team (the ‘Red’ element being derived from the CFS 
display team, the ‘Red Pelicans’). The team became famous throughout the United Kingdom and beyond, 
thrilling crowds with their top-class formation flying (the display often being split into two smaller 
elements to maintain visual interest in front of the audience). During the 1958 SBAC Show at Farnborough, 
the team assembled a magnificent 22-aircraft formation (which included six Hunter F.6s borrowed from 
other units) and proceeded to fly the whole formation through two complete (and perfectly executed) 
loops. To this day, this feat has never been matched. Aeroplane 


was to be a 5,000lb Nene 2, and 
Hawker expected the aircraft to 
be capable of reaching a speed of 
560mph at 36,000 feet. The first 
prototype of the new P.1052 flew 
on 13th April 1949 and quickly 
demonstrated that it was more 
than capable of achieving its 
predicted performance figures. 
Hawker's interest had already 
turned towards even more 
powerful engines, particularly the 
new AJ.65 axial-flow turbojet that 


was being developed by Rolls- 
Royce. 

With an anticipated thrust of 
some 6,500lb and potential for 
even more power (effectively 
the same as the combined 
thrust of the Meteor Mk 4's two 
engines), the new engine would 
enable Hawker to produce a 
fighter design that would meet 
the requirements of the still- 
outstanding F.43/46 requirement, 
using just a single engine (of 


Hunter F.Mk.6 XF511 was delivered to the RAF with an unmodified straight wing leading edge, but after 
initial storage with No.19 MU at St. Athan it was brought up to the later F.Mk.6 standard. It then joined 


No.74 Squadron at Horsham St Faith in 1960 before moving to No.111 Squadron in June 1960. It was then ENS 


converted to FGA.Mk.9 standard and assigned to No.208 Squadron at Muharraq (Bahrain) in 1966. In 1971 
it returned to the UK and went into temporary storage at Kemble before being assigned to No.229 OCU at 
Chivenor in Devon and then No.79 Squadron as part of No.1 Tactical Weapons Unit at Brawdy in Wales. 
Finally, it moved north to join No.2 TWU at Lossiemouth in Scotland during 1981. After being retired from 
RAF service in 1984 it was exported to Zimbabwe where it continued to fly as ‘1805’ for many more years. 


Mike Freer 


much-reduced diameter, thus reducing 
drag) instead of the twin power plants 
envisaged in the original specification. 
As the project progressed, conferences 
were held at the Ministry of Supply, and 
it became clear that the long-standing 
Specification F.43/46 had effectively 
been abandoned by default, so a new 
Specification (F.3/48) was issued, directly 
based on Hawker's plans for a fighter that 
would be capable of intercepting aircraft 
with the performance of the then new 
high-altitude jet bombers emerging from 
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No.111 Squadron's tenure as Fighter 
Command's display team ended in 1960, after 
which No.92 Squadron assumed the role, 
having operated for a year as the reserve 
team known as the ‘Falcons: After having 
moved east to Leconfield near Beverley, the 
squadron painted its 16 aircraft in an 
attractive blue paint scheme (with white 
trim) and became the 'Blue Diamonds, flying 
two successful display seasons before moving 
to Germany to re-equip with the new 
lightning interceptor. Aeroplane 


Delivered to the RAF on 29th September 1958, Hunter T.Mk.7 XL593 spent most of its active life with 
No.229 Operational Conversion Unit at Chivenor. When the OCU closed, the Hunter went to its 
replacement unit, No.1 Tactical Weapons Unit at Brawdy. It's last flight was made on 5 August 1982 
when it suffered an engine compressor failure during a training sortie, and it was abandoned by its 
crew some four miles north-west of Carmarthen. The crew ejected to safety and the aircraft 


wreckage was retained for investigation before being scrapped. Mike Freer 


both the USA and the Soviet Union. Issued 
to Hawker in March 1948, F.3/48 called for a 
single-seat land-based day-interceptor and 
fighter, able to achieve Mach 0.94 (620mph 
at 36,000 feet or 724mph at sea level), 
armed with either four 20mm Hispano 
cannons or two of the then-new 30mm 
Aden guns. A radar ranging gun sight would 
be incorporated together with an ejection 
seat system for the pilot, and fuel endurance 
would be some 60 minutes (plus climb-to- 
height and ten minutes of combat power). 
Operational Requirement OR.228/3 (drawn 


up around the design) specified that the 
power plant would be either the Rolls-Royce 
Avon or the Armstrong-Siddeley Sapphire. 
In response to this (and based on their 
continuing work on swept wing designs), 
Hawker created the P.1067, which became 
the immortal Hunter. 

The Hunter first flew from RAF Boscombe 
Down on 20 July 1951, powered by a 
6,500 Ib Avon 103 engine. The second 
prototype, which was fitted with production 
avionics, armament and a 7,550 Ib Avon 
107 turbojet, first flew on 5 May 1952. 


Production was ordered in March 1950 and the first 
Hunter F.Mk.1 aircraft joined the RAF's ranks in July 1954. 
Production then progressed to the Sapphire-powered 
F.Mk.2. The F.Mk.4 followed (with a modified wing) and 
then the F.Mk.5, which was a Sapphire-powered F.Mk.4. 
The “definitive” Hunter variant however, was the F.Mk.6, 
which incorporated all of the improvements introduced 
in earlier versions, mated to a more powerful 10,000Ib 
thrust Avon engine. In this form the Hunter became 

the RAF's standard day fighter until the Lightning was 
introduced. The Hunter then gradually shifted to the 
ground attack role, for which many Hunter F.Mk.6 aircraft 
were modified to FGA.Mk.9 standard, complete with 
provision for air-to-ground weapons and a braking 
parachute. 

It was the arrival of the Harrier and Jaguar that enabled 
the Hunter to finally be retired from operational roles, 
but it remained in use as an advanced weapons trainer 
for many more years, in its single seat F.Mk.6 and FGA. 
Mk.9 forms, and as a twin-seat and dual-control T.Mk.7. 
The last RAF Hunters soldiered-on into the early 1990s, 
the last examples being used as ‘interim’ aircraft while the 
RAF's Buccaneer fleet was temporarily grounded, but by 
the end of the century the legendary Hunter was finally 
retired — at least in the UK. For an aircraft that could trace 
its origins back to 1946, that wasn't a bad track record. @ 


This historic image shows a line-up of Hunters and Javelins, suitably posed for a group photograph. The Hunters 
belong to No.65 Squadron, the Javelins to No.64 Squadron, the two units being based at RAF Duxford. No.65 
received its first Hunters during December 1956, and swiftly disposed of its existing fleet of Meteors. The unit 
stayed at Duxford until 31 March 1964 when the RAF began its withdrawal from Duxford, having concluded that 
the aircraft was unsuitable for the significant modifications that would be necessary for the Hunter's successor — 
the Lightning. The RAF vacated the site and after many years of inactivity Duxford re-emerged as the world- 
famous home of the Imperial War Museums collection. Today, the same ramp where these Javelins and Hunters 
stood is still in use, occupied by various preserved aircraft, while in the distance (where concrete blast walls can be 
seen) the giant American Air Museum now stands. Aeroplane 


XE601 spent her entire flying career with the A&AEE, often performing unspecified duties on behalf of Porton 
Down. The aircraft became a familiar sight on RAF airfields during exercises, when it often flew simulated 
chemical attack profiles, spraying water from specially designed under-wing tanks. Although modified to FGA. 
Mk.9 standard, the aircraft was never re-designated as such and was in fact an F.MK.6. After withdrawal from use 
at Boscombe Down the aircraft re-appeared under private ownership, thrilling show crowds across the country. 
Sadly, it has now moved to France where it continues to fly in civilian hands. Mike Freer 
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nt photograph shows two = - 
together over the 

n coastline during 1972. Both were 
- assigned to No.229 Operational Conversion 
Unit based at Chivenor, under the control of 
No.79 Squadron -oneoftheOCUs/shadow = = 
reserve units. The OCU'S Hunters were used to — 
provide operational (particularly weapons) 
training for new Hunter pilots, and a small 
fleet of Meteors was retained by the OCU to 
act as target tugs for high-speed banner 
targets, used by Hunter crews for gunnery 
practice. It was under these circumstances 
. . thattwo generations of British jet fighter 

> actually operated together for some time. 
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During 1955 No.41 Squadron re-equipped with Hunters, 
having operated Meteor jet fighters for more than four 
years. The unit operated its Mk.5 aircraft from Biggin 
Hill, and remained in business there until January 1958 
when sweeping cuts in the ВАР strength saw numerous 
units disbanded, including No.41 Squadron. The unit was 
the last RAF fighter squadron to leave Biggin Hill, and 
RAF Fighter Command vacated the historic site on 

1 March 1958. With only relatively short runways (one of 
which was extended to support Hunter operations), 
Fighter Command accepted that there was insufficient 
space to extend the main runway still further to support 
the Hunter's replacement - the faster Lightning. Today, 
the historic hangars still stand, but only business jets and 
commercial aircraft trundle along the concrete where the 
Hunters once stood. Aeroplane 


G-APUX was something of a celebrity for some time, used 
by Hawker as a display and demonstration machine. It 
was manufactured under license in Belgium as a 
single-seat F.Mk.6 but after being written-off in an 
accident it was eventually sold back to Hawker and it was 
slowly re-built as a twin-seat and dual-control aircraft, 
using parts from a (non-flying) display model that had 
been built for the Paris Air Show. Now designated as a 
T.Mk.66 it was used extensively to introduce prospective 
customers to the Hunter. Finally, the aircraft was 
refurbished and sold to Chile as a T.Mk.72, and after 
some years of service with Chile’s Air Force the aircraft 
was placed on public display in Chile's aviation museum. 
This image also shows the rather bizarre over-sized 350 
gallon external fuel tanks that were developed by 
Hawker for the Hunter, but not adopted by the RAF. 
Aeroplane 


Hunter F.Mk.6 XG233 wearing the markings of No.92 
Squadron, pictured at the moment of take-off from 
Linton-on-Ouse in Yorkshire. The same runway is 
still in use with the RAF to this day, now supporting 
the daily activities of fledgling RAF pilots, flying the 
Tucano turboprop trainer. Aeroplane 


Above: Although designed primarily for the RAF, the Royal Navy also expressed great interest in the 
Hunter, and ten aircraft from the RAF's order for new-build T.7 trainers were diverted to the FAA 
(together with another ten that were diverted to the Netherlands – which explains why the КАЕ 
fleet was surprisingly small) and these were re-designated as T.Mk.8 variants, although they 
remained identical to the RAF machines, apart from the addition of an arrestor hook under the rear 
fuselage. Subsequent to the initial order for ten T.8s, a further 31 twin-seat aircraft were eventually 
converted from F.4s for the Royal Navy. Aeroplane 
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Above: G-HUNT was originally a Hunter Mk.4 manufactured for the Royal Danish Air Force. 
After its retirement, the aircraft was eventually sold to businessman Spencer Flack, and it 
was rebuilt and restored to top-class condition as G-HUNT. As such, it was one of the world's 
first jet-powered ‘warbirds’ and quickly became a very popular attraction at many air shows 
across the UK. When Flack withdrew from the air show scene, the Hunter was acquired by 
Mike Carlton and continued to appear at shows, albeit in an overall glossy red paint scheme 
(as illustrated) rather than with additional white and blue trim that had been applied in 
previous years. The aircraft was finally sold to an American buyer and the aircraft now 
resides in the United States, although it is not known whether it will fly again. Aeroplane 
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Above: XF432 illustrates the Hunter's undersides, notably the infamous 
‘Sabrina’ gun shell collector pods and the large ventral speed brake 
attached to the rear fuselage. This aircraft was subsequently converted 
to FR.Mk.10 standard with camera equipment installed in its nose. 
After withdrawal from RAF service and further service in Singapore, it 
eventually found its way to Australia and is now owned by Pacific 
Hunter Aviation, at Tocumwal airfield in New South Wales. Aeroplane 
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North American F-100 Super Sa 


THE FIRST OF the famous 'Century 
Series'of American fighter designs, the 
F-100 was developed in response to an 
emerging requirement for a new fighter 
with supersonic capability. The F-86 Sabre 
had proved itself as a brilliantly agile 

and fast fighter jet, but advancement 

in performance indicated that even the 
Sabre would not reign supreme for long. 
North American Aviation's designers 
began to look at ways in which the Sabre 
could be re-designed so that it would 
achieve supersonic speeds in level flight, 
primarily be creating a new wing layout 
that was even more swept-back, possibly 
to an angle of 45 degrees. 

However, research soon indicated 
that the new wing wouldn't achieve 
much improvement, as the onset of 
aerodynamic drag (which increases near 
supersonic speed) would negate the 
advantages of the new wing sweep. It 


| h deci Id The YF-100 prototype 52-5754 made its first flight on 25 May 1953, some seven months ahead of schedule. It attained a very impressive speed 
was Clear that any new design wou of Mach 1.05 even though it was fitted with a de-rated pre-production XJ57-P-7 engine. It was swiftly joined in the early test programme by 
have to be combined with a more the second YF-100 оп 9 October. Aeroplane 


The F-100A entered service with the United States Air Force just weeks after the prototypes had 
first flown, such was the urgency afforded to the programme. The first three aircraft were 
assigned to the 436th Squadron of the 479th Fighter Day Group of Tactical Air Command, based at 
George AFB in California, although it wasn’t until 29 September of the following year that the unit 
— was declared operational on the type. The early F-100A aircraft were completed with remarkably 
m short tail fin structures and it was hardly surprising that USAF pilots quickly found that the aircraft 
suffered from directional stability problems, particularly at high speed. Consequently, North 
American quickly devised a new fin layout of increased area based on the taller tail fitted to the 
prototype. This was introduced on new-build aircraft and also retro-fitted to earlier examples. 
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powerful engine. Allison's J35 turbojet 
was rated at 9,000lb and this was 
roughly double the power of the F-86 
Sabre's engine, and so it seemed ideal 
for the project, as did General Electric's 
147, capable of delivering 13,000lb 
thrust with reheat. North American 
embarked upon a radical re-design of 
the Sabre, designated as the ‘Advanced 
F-86D'complete with a new wing 

and a new engine, and estimated as 
being capable of achieving Mach 1.3 
at 35,000 feet. But this aircraft was 
designed primarily as an all-weather 
interceptor, and the USAF decided that 
they wanted a smaller and lighter day 
fighter. 

North American responded with an 
‘Advanced F-86E' but the USAF didn't 
like this either, and it was the third 
incarnation of the 'Advanced F-86' that 
finally secured the USAF's interest. This 
was the 'Sabre 45' (the'45' referring 
to the aircraft's wing sweep angle), 


powered by a J57 rated at 15,000lb, 
with an estimated speed of Mach. 1.30. 
Largely because of the Korean War, the 
USAF was by now only too eager to 
get a new fighter into service, and two 
prototypes were ordered, although the 
USAF's new sense of urgency prompted 
a decision to dispense with the usual 
production schedule, opting instead 
for an immediate commencement 
of production, while testing of the 
two prototypes continued. Obvious 
this was a risky strategy but, with 
the Korean War now dominating the 
USAF’s thinking, it was a risk worth 
taking. On 1 November 1951 a fleet of 
110 production aircraft was ordered, in 
addition to the planned prototypes. 
On 7 December 1951 the USAF 
gave the aircraft the designation F-100 
and the term ‘Super Sabre’ became an 
informal follow-on that was eventually 
adopted. Following recommendations 
made on the basis of a mock-up 
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F-100 SUPER SABRE 


Ш GENERAL CHARACTERISTICS 
CREW: 1 

LENGTH: 50ft (15.2m) 

WINGSPAN: 38ft 9in (11.81m) 
HEIGHT: 16ft 2.75in (4.95m) 

WING AREA: 400ft (37m?) 

EMPTY WEIGHT: 21,000lb (9,500kg) 
LOADED WEIGHT: 28,847|b (13,085kg) 


MAXIMUM TAKE-OFF WEIGHT: 
34,832lb (15,800kg) 


POWERPLANT: 1 x Pratt & Whitney 
J57-P-21/21A turbojet 


DRY THRUST: 10,200lb 
THRUST WITH AFTERBURNER: 16,000lb 
ASPECT RATIO: 3.76 


E PERFORMANCE 


MAXIMUM SPEED: 750kt (864mph, 
1,390km/h, Mach 1.13) 


RANGE: 1,733nm (1,995miles, 3,210km) 
SERVICE CEILING: 50,000ft (15,000m) 
RATE OF CLIMB: 22,400ft/min (114m/s) 
WING LOADING: 72.1lIb/ft (352kg/m?) 
THRUST/WEIGHT: 0.55 
LIFT-TO-DRAG RATIO: 13.9 


151411! 
121 A 


18 


This early image of F-100A aircraft illustrates the difference between the small fin (right) and the later 
tail structure (as originally designed), which was introduced to improve directional stability. In all 
other respects the F-100A changed very little from the prototype. With the re-introduction of the 
taller tail fin, it retained the prototype’s simple lines, built around a straight-through air intake 
feeding the single engine, and straight swept-back wings with retractable leading edge slats. From 
the 11th production aircraft onwards, a retractable tailskid was introduced to counter the risk of 
damaging the lower fuselage during landing, when high angles-of-attack were necessary. 
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The F-100C was a significant improvement over the early F-100A, 
and it countered many of the problems that had been experienced 
with the F-100A, which were largely as a result of its hurried 
development and introduction. The F-100B was eventually 
established as a separate project (and eventually emerged as the 
F-107A), but the F-100C emerged as a much more suitable 
fighter-bomber aircraft that USAF crews were thoroughly satisfied 
with. On 30 December 1953, the USAF revised the original F-100A 


design, the F-100 slowly changed in shape 
until it was in affect a completely different 
aircraft to the F-86 that it had been derived 
from. With a completely new wing plan 
form, thinner wings, fin and tail surfaces, 
a longer nose and larger fuselage, the 
YF-100 was a very different machine when 
compared to the graceful F-86. The USAF 
eventually concluded that two prototypes 
would not be sufficient for the complex 
test programme, and the first ten F-100As 
off the production line were allocated for 
use as test aircraft. 

Meanwhile, the first YF-100A (52- 
5754) was completed on 24 April 1953 
and moved in great secrecy from the 
NAA Los Angeles factory to Edwards 
AFB. Company test pilot George S. Welch 
completed the aircraft's maiden flight on 
25 May 1953 during which the aircraft 
effortlessly exceeded the speed of sound. 


4403 U.S. AIR FORCE, 


48 


- в — 5 ——M RÀ — 


production order and stipulated that the last 70 aircraft should be 
completed as fighter-bombers under the designation F-100C 
(company designation NA-214). On 24 February 1954 the Air Force 
ordered an additional 230 F-100Cs. It introduced a slightly larger 
and stronger wing with internal fuel capacity and hard points for 
weapons pylons. It also had provision for single-point ground 
refuelling, representing a major improvement over the 
gravity-filling system employed on the fuselage tanks of the 


Early test flying revealed more than a few 
problems, not least a tendency for rudder 
aerodynamic flutter (later solved with a 
damper system) and less-than adequate 
directional stability. The test pilots also 
reported that the forward view over the 
nose was poor and if the aircraft was flown 
near stall speeds, it would yaw and pitch 
quite significantly before the port wing 
would drop violently without warning. The 
landing speed was judged to be high and 
rate of climb was inadequate. But despite 
these shortcomings, the USAF made 

great efforts to demonstrate the aircraft's 
potential, and on 29 October 1953, а 
YF-100A claimed the world speed record 
for low altitude flight. Lt.Col. Frank Everest 
averaged 755.149 mph at a height of just 
100 feet. A month later, the first three 
F-100A aircraft were delivered to the USAF 
at George AFB in California, and by the 
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F-100A. A wing-mounted detachable refuelling probe was also 
added, making the F-100C capable of in-flight refuelling, thereby 
extending its potential range very significantly. The first 
production F-100C (53-1709) was completed on 19 October 1954 
and conditionally accepted by the USAF on 29 October as all Super 
Sabres were officially grounded at that time pending the fitting of 
new vertical tails. It took to the air on 17 January 1955, complete 
with the original short tail fin, which was subsequently modified. 


following September the 436th FDS was 
operational on the type. 

During the design of the F-100A, 
NAA opted to reduce the overall area of 
the aircraft's vertical tail (as fitted to the 
original YF-100), in order to reduce weight 
and aerodynamic drag. It was undoubtedly 
a mistake, and USAF pilots quickly reported 
that the F-100A exhibited poor directional 
stability at high speed. On 12 October 
1954, veteran test pilot George Welch was 
carrying out a maximum performance test 
dive followed by a high-G pullout in the 
ninth production F-100A (52-5764), when 
his aircraft suddenly disintegrated. Welch 
ejected but sustained fatal injuries. On 8 
November the RAF's Geoffrey Stephenson 
was killed at Elgin AFB when his F-100A 
lost control and crashed. On 9 November 
Major Frank Emory's F-100A (52-5771) 
lost control and crashed during a practice 


The F-100D was the definitive variant of the Super Sabre, some 1,274 examples eventually being 
built for the USAF and export. Designed as a fighter-bomber, the F-100D was developed almost 
exclusively for the air-to-ground role, and featured a re-designed wing structure, incorporating 
increased root chord area resulting in a ‘cranked’ trailing edge configuration that also introduced 
landing flaps. The vertical tail and rudder were increased in area, and the fin trailing edge 
introduced a larger and wider square fairing, which housed an AN/APR-26(v) rearward radar 
warning antenna in addition to the standard fuel jettison pipe. Improved avionics included a 
new LABS (Low Altitude Bombing System) fit that enabled the F-100D to carry Mk.7, Mk.38 or 
Mk.43 nuclear bombs. The first F-100D (54-2121) completed its maiden flight on 24 January 1956, 
and deliveries to the USAF began in September 1956, the first recipient being the 405th Fighter 
Bomber Wing at Langley AFB in Virginia. The F-100D rapidly replaced the F-100C in most USAF 
wings and by the end of 1956, some 79 F-100Ds were in TACS operational inventory with a 
further 136 F-100D deployed overseas in Japan, France, and Morocco. 


gunnery mission over Nevada. 
The USAF grounded the entire 
F-100A fleet, and after an 
exhaustive investigation, the 
woefully undersized tail was 
identified as the cause, and the 
original tail structure was re- 
introduced. 

Following the troubled 
introduction of the F-100A, 
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the F-100C emerged as a far 
more satisfactory aircraft, 
designed as both a fighter 
and bomber. With various 
modifications (including a 
larger strengthened wing) the 
F-100C was a versatile design 
that saw widespread service 
with the USAF both at home 
and overseas. It paved the 
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way for the F-100D, the definitive Super 
Sabre variant, designed exclusive for the 
air-to-ground role. Some 1,274 examples 
of this version were manufactured and 
the aircraft provided a vital contribution 
to the USAF's efforts in Vietnam, after 
which many aircraft joined reserve and Air 
National Guard units for many more years 
of valuable service. The F-100D was also 
the ‘standard’ export model, and some 


Below: Іп addition to serving as a dual-control trainer (the 355th 
TFS is illustrated here), the F-100F also undertook an important 
combat role. During 1965, a small number of F-100Fs were modified 
for the ‘Wild Weasel’ role – identifying, marking, and attacking 
North Vietnamese SAM sites, particularly radar installations, taking 
advantage of electronic equipment that had originally been 
developed for the U-2. The F-100F was provided with an AN/APR-25 
radar homing and warning receiver which was capable of detecting 
the S-band signal emitted by the North Vietnamese SA-2 fire 
control radar as well as the C-band signal emitted by upgraded SA-2 
systems and the X-band signals emitted by enemy airborne 
interception radars and radar-guided antiaircraft artillery. 


85 examples were delivered to France, 
together with 15 F-100F dual-control 
derivatives. Denmark acquired 48 aircraft 
(and ten F-100Fs), while Turkey acquired 
more than 200 examples. Only Nationalist 
China (Taiwan) received the F-100A, 
although most of these aircraft were 
eventually re-fitted with F-100D-standard 
tail fins. 

The F-100 had a troubled gestation, 


A cockpit display included a ‘threat panel’ and a cathode-ray tube, 
which showed the bearing of the threat signal. An AN/APR-26 
receiver was also fitted to detect missile guidance launch signals. 
An IR-133 receiver was also fitted, this receiver having a greater 
sensitivity than the APR-25 homing and warning receiver and 
having the additional capability of indicating the nature of the 
threat by signal analysis. These modified F-100Fs carried the 
usual 20-mm cannon together with a pair of LAU-3 canisters 
loaded with 24 rockets, serving as markers as well as 

useful weapons that could destroy a radar site. The 

last of some 339 F-100Fs was delivered in 

October 1959. 


The F-100F two-seat Super Sabre design can be traced back to 
Мау 10th 1954, and a North American design study for a 
supersonic trainer version of the F-100 single-seat day fighter. 
The initial in-service accident rate of the Super Sabre had been 
alarmingly high, and the USAF suspected that pilot proficiency 
might be the primary cause. A dual-control F-100 seemed like a 
suitable remedy and, on 2 September 1954, the USAF offered to 
loan a standard F-100C back to North American Aviation, for 
conversion to trainer configuration under the designation 
TF-100C. A contract was duly issued for 259 TF-100Cs, and the 
TF-100C flew for the first time on 3 August 1956. Sadly, оп 

9 April 1957, the TF-100C spun into the ground during a spinning 
test (the pilot escaped) but by now the two-seat Super Sabre 
concept had evolved into a combat trainer under the company 
designation of NA-243. The USAF designation was changed to 
F-100F. Full combat capability was to be retained although 
internal armament was reduced to two 20-mm cannon. The first 
production F-100F (56-3725) was flown on 7 March 1957, and 
deliveries of the F-100F began to the USAF in January 1958. The 
4510th Combat Crew Training Wing (illustrated) at Luke AFB was 
amongst the first recipients of the type. 


but it slowly developed into a first-class 
fighting machine, and one that America's 
ANG units were loathed to part with. It 
ended its operational life as an unmanned 
drone, acting as a target for the guns and 
missiles of countless USAF pilots. Not the 
most glamorous way to end an illustrious 
career, but one which was perhaps fitting 
for an aircraft that had proved to be such a 
practical and versatile machine. @ 
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During 1958, F-100D (56-2947) was bailed back 
to North American Aviation, and modified to 
participate in the USAF’s new Zero Length 
Launch (ZeLL) programme. An Astrodyne XM-34 
solid-fuel rocket booster was attached to the 
underside of the NF-100D, which was then 
mounted on a mobile launch trailer. The 
purpose of this bizarre project was to evaluate 
theability of an armed fighter aircraft to take 
off from a mobile or static launcher instead of a 
long fixed runway that was obviously 


vulnerable to attack. The USAF concluded that a 
combat aircraft that wasn't restricted to an 
airfield could be moved anywhere and 
therefore survive the first moments of a nuclear 
exchange, or a heavy attack from conventional 
forces. 

The F-100 was judged to be capable of 
withstanding the severe launch forces that 
would be necessary, whilst still carrying an 
external fuel tank and a single nuclear weapon 
mounted on wing pylons. The hapless pilot was 


expected to carry out his combat mission after 
completing the hair-raising launch and then 
either attempt to land at a friendly airfield or 
simply eject. The rocket booster generated 
some 132,000 pounds of thrust for only four 
seconds, and at burned out when the F-100 
reached an altitude of some 400 feet, and a 
speed of 275 mph. During the launch, the pilot 
experienced a maximum force of nearly 4g – a 
relatively gentle force considering the spectacle 
ofthe exercise. 


The F-100 ZeLL project pilot was Albert W. 
Blackburn of North American Aviation. He made 
the first ZeLL flight on 26 March 1958 from the 
south end of Rogers Dry Lake at Edwards Air 
Force base, California. The first launch was 
successful and many more launches were made, 
some (below) from inside a specially-designed 
shelter facility. However the concept never 
went beyond the experimental stage, and the 
F-100 fleet continued to use more conventional 
means of getting airborne. 
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Radar antenna. 
Radar and radio equipment. 


Cooling air bleed-off from main 
duct. 


Cooling air outlet. 
Main engine air duct. 
Outer gun port. 

Gun barrel support. 


M-39 20mm cannon (two each 
side). 
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Ammunition tanks and gun 
feeds. 

Retracting automatic gun-sight 
cowl. 

External canopy-operating 
buttons. 

Oxygen cylinder. Access 
through same panel to power 
controls. 

Cockpit pressurization control 
valve. 
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17 


18 
19 
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Suppressed aerials. 
Air outlet. 
Access to power controls. 


Fuel fillers; 360, 221 and 310 US 
gallons. 


Refuelling earth point. 
Fuel tank. 


157 turbojet giving 10,000Ib 
thrust dry. 


Compressor air bleed. 
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Fuselage break point. 
Fuselage break access panels. 
Afterburner fuel spray nozzles. 


Afterburner variable exhaust 
nozzle. 


Afterburner variable nozzle 
operating jacks. 


Rear engine support. 
Braking parachute stowage. 


100 Super Sabre 


Ne Lot 
тусш 


Reproduced with kind permission of Flight Global 


29 Braking parachute cable 36 Airbrake. 42 Leading-edge slats (in five 45 Retracting bumper. 
pick-up point. 37 Nosewheel steering motor. grids x^ 499 м ай 46 Pressure head boom (full 
30 Fuel vent. 38 Mainwheels, fitted with on Straight outriggers, With length not shown). 
31 Rudder actuator access. anti-skid brakes, retract into secondary struts vM 47 Control and pipe runs through 


angle when extended). 


43 Thick skin over multi spars 48 
on inner half wing. Probably 
changing to stringers and 


spine. 
Pads and access panels with 
engine support rig when tail is 


31 Aileron actuator. fuselage. 
33 Айегоп control runs. 39 Undercarriage doors (normally 
34 Insetaileron. closed with gear down). 


35 All-moving tail. (Heavy-gauge 40 Supersonic under-wing tanks increased number of ribs шы.” 
skin between spars, light (275 US gallons). outboard. 
structure nose and trailing 41 Navigation and identification 44 Piano hinge nose section 


edge sections; fin similar.) lights. attachment. 


The 1960s was a time when many 


military units were permitted — if not 
encouraged - to adorn their aircraft with 
eye-catching insignia. The USAF was no 


exception and many Super Sabres 
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appeared in dazzling paint schemes, 
applied on top of the aircraft's polished 
metal surfaces. The 474th Tactical 
Fighter Wing at Cannon AFB in New 
Mexico applied multi-coloured ‘candy 
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stripes’ to some of its aircraft, the most 
flamboyant markings being reserved for 
the unit's commanding officer, as 
illustrated by F-100D 56-3176. 


The F-100D saw significant service 
in the Vietnam War. F-100 aircraft 
initially stationed in the Philippines 
were deployed to Thailand in May 
1962 to restrain the Pathet Lao who 
were overrunning most of 
northwest Laos. F-100s arrived in 
South Vietnam beginning from 
February 1964. The first combat 
strike by the F-100D was flown on 9 


June 1964 when eight F-100Ds of 
the 615th Tactical Fighter Squadron 
flew strikes against targets in the 
Plaines des Jarres in Laos. The first 
recorded combat loss was an F-100D 
(56-3085), shot down on 18 August 
1964 over Laos. Following the Gulf 
of Tonkin incident, USAF F-100Ds 
began to fly combat air patrol and 
attack missions over North Vietnam. 


Encounters between F-100s and 
MiGs were very rare, and produced 
only inconclusive results. The 
F-100D proved to be remarkably 
adaptable to conditions 
encountered in Southeast Asia and 
enjoyed the best maintenance 
record of any aircraft in the Vietnam 
combat zone for some time. 
However, the F-105 could carry a 
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larger bomb load further and faster 
and from mid-1965 onwards, the 
F-100D normally operated only in 
the South. Through the late 1960s 
and early 1970s, the F-100s were 
gradually withdrawn from combat 
in Vietnam and replaced by the 
F-105 and the F-4, the last F-100Ds 
leaving Vietnam in July 1971. 


This magnificent photo illustrates the 
entire Thunderbirds team at its (then) new 
home at Nellis AFB, to where it had just 
moved in early 1956 from Luke AFB in 
Arizona. Having operated the F-84 
Thunderstreak, the Thunderbirds switched 
to the F-100C Super Sabre, thereby giving 
the team its first supersonic aircraft. Not 


eS 


ғы” Meee (әб ала.) 
are ee T 


surprisingly, the team swiftly changed its 
aerobatic display routine to include 
numerous low-level fly-by performances, 
enabling the spellbound spectators to 
enjoy the F-100s breathtaking speed and 
noise. The team also operated a T-33 for 
communication flights, and for giving 
some lucky individuals (particularly media 
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representatives) a taste of jet flying, 
although the diminutive T-33 certainly 
couldn't replicate the agility and speed of 
the F-100C. Two C-123 Provider aircraft 
were also assigned to the team for 
transport duties, carrying personnel and 
support equipment to show sites across 
the USA and around the world. 
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McDonnell F-101 Voodoo 


THE DEVELOPMENTAL HISTORY of the 
Voodoo is certainly unusual, as it embraces 
two distinctly different aircraft. The story 
began at the end of World War Two when 
the USAAF first looked for a potential 
replacement for the hugely successful P-51 
Mustang, that had been used as a bomber 
escort with great effect. A similar aircraft 


Two magnificent views of F-101A 53-2434, 
assigned to NACA (National Advisory Committee 
for Aeronautics — the forerunner of today's 
Nasa) at Edwards AFB in California during 1951. 
These front-and-back photos show the Voodoo's 
unique shape very clearly, particularly the 
complex shape of the fuselage structure, which 
merges into the wing root whilst 
accommodating the engine air intake trunk and 
huge engine bay. In relation to the fuselage the 
wings are surprisingly small, featuring a broad 
inner chord in which a large landing flap is 
incorporated. The outer wing is even more 
conventional, with no flaps or slats, and only a 
fixed wing fence on its upper surface. 
Nasa 


was required, with better performance 
that would be suited to the bomber 
aircraft expected to come into service, 
and on 14 February 1947 McDonnell was 
awarded a contract for two prototypes of 
a Penetration Fighter aircraft, designated 
XF-88. 

The first of these made its first flight 


on 20 October 1948 and although the 
aircraft was deemed to be suitable, the 
Air Force soon reconsidered the issue, and 
concluded that the new B-47 and B-52 
would probably be capable of performing 
their mission without fighter escort, 

and so their interest in the XF-88 swiftly 
waned. However, further experience 


Left: The origins of the Voodoo can be found in a 1946 United States 
Army Air Force requirement for a long range penetration fighter, 
designed to replace the famous wartime P-51 Mustang. With a combat 
radius of some 900 miles, it would be expected to out-perform the 
Mustang quite considerably, but McDonnell began working on the 
project during April 1946, and an order for two prototypes of the 
XP-88 was issued a year later. It was re-designated as the XF-88 on 1 
July 1948 and assumed the name ‘Voodoo’ shortly thereafter. With 
two Westinghouse J43 turbojets, the aircraft did not carry radar 
equipment, but relied on six 20mm cannon for armament. The first 
XF-88 completed its maiden flight on 20 October 1948 and although 
the aircraft was found to be satisfactory in most respects, it was 
underpowered, and 3,0001Һ engines were replaced Бу 3,6001 thrust 
power plants, enabling the aircraft to achieve 700mph. The prototype 
was subsequently fitted with an Allison T38 turboprop engine and 
exceeded Mach 1.0 during a test flight — the first propeller-equipped 
aircraft so to do. However, a shortage of funds and a shift in priorities 
caused the USAF to re-consider its procurement programme, and the 
XF-88 was abandoned during August 1950. 


(particularly in Korea) illustrated that 
escort fighter aircraft were still a valid and 
useful asset, and Strategic Air Command 
believed that a long-range aircraft would 
be necessary to escort its huge B-36 
bombers, even if the more advanced 

B-52 and B-47 were capable of operating 
in isolation. Consequently, in February 


Experience in the Korean War and developments in the Soviet Union enabled the USAF to re-identify its requirements and in 
1951 а new requirement was issued for a bomber escort fighter. McDonnell proposed a development of its abandoned XF-88 
Voodoo of increased size and with more powerful engines, and this design was selected by the USAF, being designated as the 
F-101 Voodoo during November 1951. An order for 29 F-101A aircraft was placed on 28 May 1953, although (rather oddly) no 
prototypes were ordered as the aircraft was regarded as а diréct follow-on from the XF-88, even though it was in fact a 
significantly different aircraft. The first aircraft — 53-2418, pictured here — was delivered to Edwards AFB in California апа“ 
completed its first flight on 29 September 1954. It soon achieved Mach 1.4 and clearly impressed its test pilot Robert Little. 


MCDONNELL F-101 VOODOO 


Ш GENERAL CHARACTERISTICS 
CREW: 2 

LENGTH: 67ft 5in (20.55m) 
WINGSPAN: 39ft 8in (12.09m) 
HEIGHT: 18ft Oin (5.49m) 

WING AREA: 368ft? (34.20m?) 


AIRFOIL: NACA 65A007 mod root, 
65A006 mod tip 


EMPTY WEIGHT: 28,495lb (12,925kg) 
LOADED WEIGHT: 45,665lb (20,715 kg) 
MAXIMUM TAKE OFF WEIGHT: 52,400lb 
(23,770kg) 

POWERPLANT: 2 x Pratt & Whitney 
J57-P-55 afterburning turbojets 

DRY THRUST: 11,990 Ib thrust each 
THRUST WITH AFTERBURNER: 16,900lb 


INTERNAL FUEL CAPACITY: 2,053gal 
(7,7711) or 2,953gal (11,1781) with two 
external tanks 


Ш PERFORMANCE 


MAXIMUM SPEED: Mach 1.72 
(1,134mph, 1,825km/h) at 35,000ft 
(10,500m) 


RANGE: 1,520miles (1,320nm, 2,450km) 
SERVICE CEILING: 58,400ft (17,800m) 
RATE OF CLIMB: 49,200ft/min (250m/s) 
WING LOADING: 124lb/ft? (607kg/m?) 
THRUST/WEIGHT: 0.74 


Right: Following the cancellation of the CF-105 Arrow, 
Canada identified a requirement for an interceptor 
that could be acquired swiftly. The USAF agreed to 
make 56 F-101B aircraft available (and ten F-101F 
dual-control trainers) by shifting F-102 aircraft into 
different air defence units. The first two aircraft were 
officially handed over on 24 July 1961 and the first 
squadron (425) began operations on 15 October, 
acting as a training unit in support of the four 
operational squadrons that would follow. After a 
great deal of political manoeuvring it was agreed that 
the nudear Genie missile could also be assigned to the 
Canadian CF-101 fleet and by 1965 these missiles were 
held in Canada under USAF control. The Voodoos 
quickly settled into service and from 1970 the original 
fleet of 56 surviving aircraft was replaced by a new 
batch of 66 former USAF aircraft. Operations then 
continued until December 1984 when the last Voodoo 
squadron stood-down, Canada having replaced the 
type with the F/A-18 Hornet. However, two aircraft 
survived with 414 Squadron, these being an all-black 
EF-101B (illustrated) and a CF-101F trainer. The 
EF-101B was an electronic warfare aircraft utilizing 
equipment designed for the B-57, but only one 
aircraft was completed before the programme was 
cancelled. The aircraft was withdrawn in April 1987 
and the CF-101F (101006) made what was the world’s 
very last Voodoo flight on 19 April. 
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A pair of F-101B Voodoos from the 116th Fighter Squadron, Washington Air National Guard, streak 
over Washington State's vast expanses. This unit accepted the first Air National Guard F-101Bs when 
they became available in November 1969 and a further eight ANG units re-equipped with the type. 
It remained in service until 1981 when the 111th Fighter Interceptor Squadron (Texas ANG) 
withdrew its last Voodoo in favour of ‘new’ F-4 Phantoms. 


à ` 


1951 a new requirement was issued, and 


Above: Development of an all-weather interceptor version of the Voodoo was first proposed early in 
1952, but the USAF dismissed the idea, believing it would be too expensive. However, in 1953 the 
idea was revived again, this time as a long-range interceptor to complement the relatively 
short-ranged F-86D. The idea was eventually abandoned again, as the USAF was already planning to 
re-equip with Convair F-102B (later re-designated F-106) aircraft. Later in 1953, delays in the F-106 
programme prompted the Air Force to reconsider its procurement policy for all-weather 
interceptors. The F-102 had always been regarded as an interim interceptor, filling in the void until 
the far more advanced F-106 could be delivered, but the F-102 was also experiencing delays of its 
own. The USAF needed an aircraft that would fill a gap between the F-89 Scorpion and the F-106. 

Northrop submitted an advanced version of the F-89 Scorpion, North American offered an 
all-weather interceptor version of the F-100 Super Sabre, and McDonnell proposed a development of 
the F-101 Voodoo. Having investigated both single and two-seat configurations for their interceptor 
and several alternative engine installations, a two-seat configuration was finally adopted, together 
With a pair of Wright J67 engines, a license-built version of the Bristol Olympus turbojet with a 
maximum afterburning thrust of 22,000Ib. The Voodoo^ fire control system was to be the Hughes 
MG-13 system, and armament was to comprise of Hughes Falcon guided missiles equipped with 
conventional warheads. No internal cannon armament was to be fitted. In June 1954 USAF accepted 
the McDonnell’s proposal and an initial batch of 28 aircraft was ordered under a Letter of Intent 
issued on 3 March 1955, increased to 96 aircraft a few months later. 


various manufacturers submitted design 
proposals. 

McDonnell obviously had the 
advantage of experience gained with the 
XF-88 and after proposing a development 
of this aircraft (with more powerful engines 
and longer range), it was accepted in May 
1951. Funds that had been allocated to 
the F-84F and F-86F were diverted to the 


new project in order to hasten its progress, 
and in order to get the aircraft into service 
as swiftly as possible, it was agreed that 
the usual prototype and test fleet would 
be overlooked in favour of a more direct 
approach with only developmental 
aircraft that were essentially of production 
standard. The idea had some merit, but 
risked delays if any significant problems 
were encountered with the aircraft, but 


as the XF-88 had already been flown and 
tested, the USAF accepted that the risk was 
minimal. 

The new fighter was designated 
as the F-101, and the first aircraft was 
completed at St.Louis in August 1954. 
It was transported to Edwards AFB for 
its first flight, which was achieved on 
29 September 1954. The new aircraft 
(retaining the name ‘Voodoo’ that had 


The first F-101B aircraft entered service with the 60th Interceptor 
Squadron at Otis AFB on 5 January 1959. Eventually some 18 
squadrons acquired the type. Late-production aircraft were 
modified to carry a pair of Douglas Genie missiles and earlier 


first been applied to the XF-88) was very 
different to the aircraft that had emerged 

in 1948, largely because of improvements 

in engine power. With almost three times 
the power of the Westinghouse turbojets 
fitted to the XF-88, the F-101 was to be 
fitted with Allison J71 engines, but even 
these were judged to be less-than ideal, and 
the USAF pressed for the adoption of Pratt 
& Whitney J57 turbojets. These huge and 


aircraft were upgraded to carry this weapon from 1961 onwards. 
Equipped with a nuclear warhead the Genie was a by far the most 
lethal air-to-air missile to have been produced. The last of some 
480 F-101B aircraft were delivered to the USAF in March 1961 and, 


thirsty engines required major changes to 
the aircraft's structure, such as completely 
new air intakes and a re-designed fuselage 
to accommodate both the larger engines 
and the additional fuel capacity that they 
would require. Many other changes were 
also incorporated into the design, not least 
an increase in wing area and thickness, and 
the repositioning of the tail plane to the top 
of the vertical fin - a move that was later 


MCDONNELL F-101 VOODOO 29 


Left: The F-101B was developed from the F-101A and retained 
the fuselage section, wings and tail surfaces of the single seat 
aircraft. The major change was forward of the wings, with a new 
forward fuselage housing the MG-13 fire control system with 
automatic search and track mode, a twin-seat tandem cockpit 
With a new radar operator's cockpit, a retractable flight 
refuelling probe ahead of the pilot's cockpit, and all-missile 
armament. The internal fuel capacity was reduced to 2,053 
gallons in order to provide more room for electronic equipment 
and armament. Heavier than the F-101A, it required a 
strengthened landing gear with larger wheels and tyres, and 
bulges were incorporated into the lower main gear doors and in 
the undersides of the fuselage in order to accommodate the 
larger wheels. Armament comprised of four Hughes GAR-1 
semi-active radar homing missiles, or GAR-2 infrared-homing 
Falcon missiles carried in a rotary armament door under the 
forward fuselage. The first flight of NF-101B (56-232) took place 
on 27 March 1957, and some 50 F-101Bs were subjected to 
extensive testing over a period of two years before being 
released for operational service. 


despite some initial problems, the aircraft proved itself as a very 
capable interceptor, although the F-106 Delta Dart soon 
demonstrated that it could easily out-perform the Voodoo in most 
circumstances. 


found to be a far from satisfactory. 

The end of the Korean War prompted the 
USAF (and SAC) to re-think its procurement 
policies, and thinking slowly shifted away 
from escort fighters, as even the F-101 
seemed incapable of successfully escorting 
SAC's strategic bombers all the way to and 
from their targets. The USAF proposed 
that the Voodoo should also be capable of 
operating as a tactical strike aircraft, armed 


The F-101Centered service with the 27th Fighter Bomber Wing based at Bergstrom AFB. The USAF’s 
Fighter-bomber wings were re-designated as Tactical Fighter Wings on 7 July 1958, and the 27th 
FBW therefore became the 27th TFW. The F-101C quickly settled into service without any major 
problems, although one of the aircraft's four 20-mm cannon of the F-101C was often removed in 
order to make room for TACAN navigation equipment. In 1958, the F-101A/C Voodoos of the 27th 
TFW briefly deployed to Taiwan during a period of heightened tensions with the Mainland, and this 
deployment was only a taste of what was to come. The need to bring the USAF's forces closer to the 
Soviet Union's borders encouraged the USAF to re-think its disposal of assets within Europe, and it 
was decided that TAC would transfer all of its single-seat Voodoo fighters to the 81st Tactical Fighter 
Wing based at RAF Bentwaters in Suffolk so that the unit's F-84F Thunderstreaks could be replaced. 
A flight of seven F-101Cs flew non-stop from Bergstrom AFB to RAF Bentwaters in Suffolk in 11 hours 
and 2 minutes on 10 August 1958, beginning a long and successful deployment that lasted until 
1965. The 81st TFW operated three squadrons; the 78th, 91st, and 92nd TFS, each of their aircraft 
tasked with the delivery of a single tactical nuclear weapon. 


with a nuclear bomb, and this confusion 


not without flaws, although most were 


As was often the case in the 1960s, the USAF 
used the new Voodoo to claim a number of 
records, in order to impress both its tax-paying 
public and the Soviet Union. The ninth F-101A 
was re-designated as a JF-101A and modified to 
fly with two J-57-P-53 engines that were 
destined for the later F-101B twin-seat 


interceptor. As part of Operation Firewall it set a 
new world speed record of 1,207.6 mph on 12 
December 1957, thereby beating the existing 
record of 1,132 mph set by Britain's Fairey FD.2 
during the previous year. However, the record 
didn't stand for long and five months later an 
F-104 claimed the record from the Voodoo. 


The Canadian CF-101Bs that were returned to the USA beginning in 1970 were modified for further 
use as twin-seat reconnaissance aircraft, to meet a perceived need for additional tactical 
reconnaissance capability. The armament and fire control system in the nose of the F-101B were 
replaced by an array of cameras in a new nose section. The reconnaissance package that was 
installed included three KS-87B cameras in forward, left split vertical, and right split vertical 
configurations, plus two AXQ-2 television cameras in forward-looking and downward-looking 
positions. Most of the instrumentation in the rear cockpit was removed, and the pilot's cockpit was 
equipped with a TV viewfinder control indicator. The result was the RF-101B and the modified 
aircraft were delivered to the 192nd TRS of the Nevada Air National Guard, enabling the unit to 
shift its RF-101H aircraft to the Kentucky ANG, while the Kentucky ANG sent its RF-1016 aircraft to 
the Arkansas ANG. The RF-101B enjoyed only a brief operational life, suffering from many 
technical issues that prompted the ANG to abandon it in favour of the RF-4C Phantom in 1975. 


attack at low speeds, and this caused the 


of ideas gradually put the future of the 
Voodoo in jeopardy, but it was the USAF's 
tactical Air Command that finally saved the 
aircraft, when it identified the Voodoo's 
potential as a multi-role strike fighter. 

A production hold that had been 
imposed by the USAF was lifted and the 
Voodoos5 future was secured. Unfortunately, 
the aircraft soon demonstrated that it was 


relatively minor and no more than would 

be expected with any new combat aircraft. 
But the seemingly innocent decision to 
attach the Voodooss tail plane to the top 

of the aircraft's fin proved to be a major 
problem, and it was quickly established that 
the aircraft could easily pitch-up into a stall. 
With a heavy fuel load and external stores, 
the aircraft assumed a fairly high angle of 


aircraft's wings to disrupt the airflow over 
the high-mounted tail plane. The aircraft 
would then rear upwards without warning 
and either stall or flick into a spin. Various 
'fixes' were tried and eventually an inhibitor 
system was introduced, but the potentially 
lethal problem was never properly solved 
and was to plague the Voodoo throughout 
its service life. 
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Left: Pure nostalgia; a pilot's-eye view of the 
F-101B in glorious colour, as a trio of 
weather-worn Voodoo interceptors soar over 
Upstate New York. 


Below: The F-101A airframe was stressed only 
for manoeuvres that did not exceed 6.33g, and 
this was far from ideal when the aircraft was 
required to operate at high speeds in a low 
altitude environment. This led to the creation 
ofthe F-101C, a development of the F-101A 
with a strengthened structure designed to 
allow manoeuvres up to 7.33g. The F-101C was 
externally identical to the F-101A and had the 
same internal equipment and armament, but it 
was some 500Ib heavier because of its stronger 
structure. The F-101C also had new fuel pumps, 
fuel feed and control systems, increasing its 
maximum available afterburner time from six 
minutes to 15. The first F-101C completed its 
maiden flight on 21 August 1957, and the last 
of 47 examples was delivered to the USAF in 
June 1958. Ninety-six aircraft that were 
originally ordered as F-101Cs were eventually 
completed as RF-101C variants (reconnaissance- 
configured versions of the same aircraft) after 
the Air Force decided it didn't need additional 
Voodoo single-seat strike fighters. 


бс” 


Despite this flaw, the Voodoo proved 
itself as a very capable machine, both 
as a long-range fighter and interceptor, 
and as a tactical strike aircraft. It was 
also successfully developed into a high- 
speed tactical reconnaissance aircraft 
and finally emerged as a two-man all- 
weather interceptor. The USAF had pinned 
its hopes on the F-106 for this role, but 
problems with its development and 


similar difficulties with the 'interim' F-102 
caused major delays, and when the Soviet 
Union detonated its first hydrogen bomb 
in August 1953, the USAF believed it 
needed a fast, long-range and all-weather 
interceptor as swiftly as possible, and 
McDonnell's proposed development of 
the Voodoo seemed to be the most logical 
choice. The aircraft that emerged was the 
F-101B, some 479 examples eventually 


being manufactured for the USAF. 

The aircraft was a great success and 
most of TAC's aircraft were eventually 
shifted to Air National Guard units, where 
they remained in service into the 1980s. 
Canada also acquired the aircraft, and 
despite its very unusual beginnings, the 
Voodoo finally earned its place in history 
as one of America's most impressive and 
effective fighting machines. Ө 
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McDonnell F-101C Voodoo 


мч QU PWN = 


Radome 

Scanner dish 

Radar tracking mechanism 
Radar mounting bulkhead 
Refuelling probe doors 
Radar modulating units 
Refuelling probe hydraulic 
jack 

Flight refuelling probe, 
extended 


Forward avionics equipment 
bay, radar and weapons 
system equipment 


Nose compartment access 
panels 

Angle of attack transducer 
Pitot head 

Nosewheel doors 
Emergency brake reservoir 
Cannon muzzles 

Cockpit pressure floor 
Cockpit air conditioning 
ducting 

Front pressure bulkhead 
Rudder pedals 

Control column 

Instrument panel 
Instrument panel shroud 
K-19 (Mk 7) gunsight 
Armoured glass windscreen 
panel 

MA-7 flight indicator radar 
scope 

Canopy cover 

Canopy mounted flush aerial 
Headrest 

Safety harness 

Canopy external release 
Pilot’s ejection seat 
Throttle levers 

Side console panel 
Cockpit E 
pressurisation 
valve 


Cannon barrel seals 

Nose undercarriage pivot 
fixing 

Cannon barrel fairings 
Nose undercarriage leg strut 
Landing and taxying lamps 
Twin nosewheels 

Torque scissor links 

Ventral ADF aerial 

Cannon barrels 

Control rod runs 

Anti-g valve 

Rear pressure bulkhead 
Canopy hydraulic jack 
Canopy aft fairing 

Rear avionics equipment 


bay, navigation and 
communications systems 


Canopy hinge 
Ammunition access door 


Ammunition magazine, 375 
rounds per gun 

Feed chutes 

M-39 20-mm cannon (single 
cannon on starboard side, 
fourth weapon replaced by 
transponder equipment) 
Heat exchanger flush air 
intake 

Circuit breaker panel 

Air conditioning plant 
Autopilot rate gyros 

Control linkages 

Hydraulic accumulators 
Boundary layer splitter plate 
Port engine air intake 
Intake duct framing 


Port hydraulic system 
reservoir 


Boundary layer bleed air spill 
duct 


Wing spar attachment main 
bulkhead 


Forward fuselage fuel 
tanks; total system capacity, 
2,146 US gal (8,123-litres) 
Fuel filler cap, pressure 
refuelling connector on 
starboard side 


Fuel system piping 
Anti-collision light 
Starboard wing panel 

Wing fence 

Starboard navigation light 
Fixed portion of trailing edge 
Starboard aileron 

Aileron mass-balance weights 
Aileron hydraulic actuator 
Main undercarriage pivot 
fixing 

Starboard split trailing-edge 
flap 

Boom type refuelling 
receptacle, open 

Wing spar and engine 
mounting main bulkheads 
Centre fuselage fuel tank 
Fuel vent piping 

Fuselage upper access panels 
Fuselage top langeron 

Aft fuselage fuel tanks 
Control cable duct 
Fuel filler cap 

Fin root fillet 


99 


Tailcone joint frame 
Artificial feel system bellows 
Starboard airbrake, open 
Tailfin construction 

Remote compass transmitter 


Artificial feel system ram air 
intake 


VHF aerial 


Starboard tailplane 
construction 


Fin tip fairing 
Tail navigation lights 


100 Rudder mass-balance 

101 Tailplane sealing plate 

102 Tailplane pivot fixing 

103 Port all-moving tailplane 
104 Rudder construction 

105 Tailplane hydraulic actuator 
106 Rudder hydraulic actuator 
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107 Fuel jettison, port and 
starboard 


108 Parachute door 

109 Brake parachute housing 

110 Parachute release mechanism 
111 Tailboom construction 

112 Control system linkages 

113 Tailplane autopilot controller 
114 Port airbrake housing 

115 Airbrake hydraulic jack 

116 Portairbrake, open 

117 Tailcone heat shield 

118 Engine exhaust nozzle 


119 Variable area afterburner 
nozzle 


120 Nozzle control jacks 
121 Nozzle shroud 


122 Engine bay ventral access 
panels 


123 Afterburner duct 


124 Afterburner fuel spray 
manifold 


125 Rear engine mounting frame 


126 Port Pratt & Whitney J57-P-13 
afterburning turbojet 


127 Bleed air spill duct 


128 Compressor bleed air spill 
duct 


129 Flap position transmitter 

130 Flap hydraulic jack 

131 Flap shroud ribs 

132 Port split trailing edge flap 

133 Main undercarriage pivot 
fixing 

134 Aileron hydraulic actuator 

135 Port aileron construction 

136 Mass-balance weight 

137 Fixed portion of trailing edge 

138 Wing-tip fairing 

139 Port navigation light 

140 Main spar 


141 Lower wing skin/stringer 
panel 

142 Port wing fence 

143 Detachable 
leading- 
edge access 
panel 


151 Autopilot controller 
152 Engine starter/generator 


Я 153 Main undercarriage wheel 
144 Mainwheel doors bay 


145 Port mainwheel 154 Engine oil tank, 5.5 US gal 
146 Main undercarriage leg strut (21-litres) 

147 Hydraulic retraction jack 155 Forward engine mounting 
148 Front spar 156 Compressor intake 

149 Wing ribs 157 Hydraulic pumps 


150 Aileron control rod linkage 


158 Oil cooler 
159 Intake conical centre-body 
160 Intake duct main frame 
161 Wing spar attachment joints 
162 Ventral fuel tank (two), 
450 US gal (1,700-litres) each 
163 МК842,0001Һ (907-kg) low 
drag HE bomb 
164 Mk7, 1-megaton free-fall 
nudear weapon 
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THERE'S NO DOUBT that Britain's most 
famous and iconic Cold War-era fighter was 
the Lightning. It was developed as a result 
of the Air Ministry's interest in supersonic 
flight, a concept that had emerged at the 
end of World War Two, and one that Britain 


English Electric Lightnin 


was keen to pursue, not least because 
similar attempts to create supersonic 
aircraft were doubtless developing in the 
Soviet Union at the very same time. 

Initial research was centred on the Miles 
M.52 research aircraft, but this project was 
eventually cancelled, ostensibly on the 
basis that it was simply too dangerous. But 
it paved the way for further developments, 
and in 1949 the Air Ministry issued 


specification F23/49 for a new interceptor. 

In response to this, Preston's English Electric 
Company drew-up the P.1, a remarkably К 
simple swept-wing aircraft with a'straight- 
through'air intake feeding two turbojet 

engines. Operational Requirement ER.103 

was issued to cover these aircraft, which 

were designed as research vehicles, rather 

than prototypes of a viable fighter aircraft. 

Chief Designer was Teddy Petter, who 


Right: English Electric’s P.1A 
WG760 pictured streaking 
over Warton's control tower 
after returning from a test 
flight over the Irish Sea. 
When this photograph was 
taken, the P.1 had been 
assigned to trials associated 
with the modified wing 
that was eventually fitted 
to the Lightning F.Mk.2A 
and F.Mk.6. Aeroplane 


had already earned an enviable reputation 
as a skilled and imaginative designer while 
working with Westland. Having created 
Britain's first jet bomber (the Canberra), 

his team set to work on the P.1, although 
Petter's troubled relationship with English 


Electric persuaded him to leave the 


company during the project's early days. 


The first РТА (WG760) made its first 


Down, and quickly established itself as 

a remarkable aircraft, easily capable of 
achieving supersonic speeds. English 
Electric used the two P.1As as the basis for 
a more practical fighter design, this being 
the P.1B, which retained the basic design 
of the earlier РТА but with many relatively 
minor changes to the aircraft's proportions 
and structure, the most obvious being the 


installation of a central body inside the air 
intake, to house intercept radar. The Р.1 А5 
design and projected performance had 
been enough to worry the Air Ministry that 
English Electric's concept simply would 
not work, and a research test vehicle was 
ordered with which to explore a variety of 
wing sweep angles, and various positions 
for the aircraft's tail plane. The SB.5 was 


flight on 4 August 1954 from Boscombe manufactured by Short in Belfast, and it 


ENGLISH ELECTRIC LIGHTNING 


Ш GENERAL CHARACTERISTICS 
CREW: 1 
LENGTH: 55ft 3in (16.8m) 
WINGSPAN: 34ft 10in (10.6m) 
HEIGHT: 19ft 7in (5.97m) 
WING AREA: 474.5ft? (44.08m^) 
EMPTY WEIGHT: 31,068lb (14,092kg) 
“| MAX. TAKE OFF 

| WEIGHT: 45,750lb (20,752kg) 
POWERPLANT: 2 x Rolls-Royce Avon 301R 
afterburning turbojets 

| DRY THRUST: 12,5301р (55.74 kN) thrust 

| each 
THRUST WITH AFTERBURNER: 
16,000lb (71.17kN) each 


Ш PERFORMANCE 


MAXIMUM SPEED: Mach 2.0 (1,300mph, 
2,100km/h) at 36,000ft. 700 Kts at lower 
altitude 


RANGE: 850miles (1,370km) Supersonic 
INTERCEPT RADIUS: 155miles (250km) 


FERRY RANGE: 920miles (800nm, 1,660km) 
1,270miles (1,100nm, 2,040km) with ferry 
tanks 


SERVICE CEILING: 54,000ft (16,000m) zoom 
ceiling »70,000ft 


RATE OF CLIMB: 20,000ft/min (100m/s) 
WING LOADING: 76lb/ft? (370kg/m^) 
THRUST/WEIGHT: 0.78 


High over Norfolk, one of No.74 Squadron's Lightning F.Mk.1 aircraft 

poses inverted for a photograph, at the top of a loop. Although the 
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One of the most significant Development Batch P.1B aircraft was XA847. This aircraft contributed a 
great deal towards the design of the Lightning, and was the first aircraft that closely resembled 
what eventually became the production-standard aircraft. XA847 was allocated to various missile 
trials, not least the proposal that American Genie missiles could be carried. For this purpose the 
aircraft was fitted with a modified ventral fairing, featuring a recess in which the missile could be 
carried and launched (as illustrated). The proposal was not pursued however. Aeroplane 


The Lightning entered service early in 1960 when the Air Fighting Development Squadron took 
delivery of a batch of F.Mk.1 aircraft. No.74 Squadron was the first operational unit to accept 
the type, beginning in July 1960, all 12 of the unit's aircraft being seen here on a misty morning 
at Coltishall. Devoid of any paint finish, the Lightnings wear the squadron’s insignia on the nose 
and tail. Aeroplane 


was flown on a long and thorough series 
of tests with its main wings set at different 
angles of sweep, while the tail plane 
structure was tested in both low and high 
positions. It consumed a great deal of time 
and money and ultimately only served to 
confirm that English Electric's conclusions 
had been right all along. 

The first three pre-production P.1B 
aircraft were delivered to the RAF at 
Coltishall on 23 December 1959, joining 


the Air Fighting Development Squadron. 
The first production-standard P.1B (named 
‘Lightning’) arrived at Coltishall in May 
1960 and it was on 11 July of that year 

that the first Lightning F.Mk.1 aircraft 
officially entered service with the RAF's first 
operational unit – No.74 Squadron. 

The Lightning quickly lived up to 
expectations and demonstrated how agile 
and incredibly fast it was. Unfortunately, 
its performance was hampered by poor 


reliability, caused by a lack of support 
equipment, spare parts and the relative 
complexity of the Lightning's systems 
when compared to older aircraft. Flying 
hours were therefore low, but the situation 
gradually improved and the RAF slowly 
introduced more Lightnings into service. 
The Lightning F.Mk.1A quickly appeared, 
with improved avionics and provision for 
in-flight refueling, courtesy of a rather 
clumsy bolt-on probe. 

Text continued on page 42 
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35 


37 


38 
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44 
45 
46 


48 
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Nose cone: houses radar and is mounted 
on wheel-well box 2 set on floor 8 of 
engine intake 3. 


Engine air intake (top section shown at 4 
down to cockpit floor, up at 5 to roof ofthe 
overwing intake 6 to upper engine 7). 


Floor of intake 3 runs straight through to 
lower engine 9. 


Leading edge of wing centre-section 
divides airflow to engines (7 and 9). 


Cut-away of top surface 5 to reveal 
bifurcation 10. 


Jet pipe of upper engine. 
Extended jet pipe of lower engine. 
Reheat units 


Faired nose cone spacer providing 
throughway for radar electrics 16 into 
nose cone. 


Oxygen cylinder. 


End-frame of front fuselage (picks up to 
wing front fitting 19 of rear fuselage). 


Rear fuselage with longeron 20, strongly 
ribbed between-deck 21 and lower hoops 
22, engine-bay stressed top cover 23, 
back-end continuous frame 24, stressed 
arch 25 over wing centre section with 
longeron plate and angle 26, underwing 
side-panel 27 with similar plate longeron 
and angle to wing, and underskin 
attachments 28. 

Rear wing spar fitting 30 picks up off 
strengthening frame 29 (see detail). 
Engine main (trunnion) supports (see near 
29 and longeron 20 near airbrakes). 


Airbrake and double-acting hydraulic jack 
(electro-hydraulic selection from cockpit). 


Reheat and jet pipe intermediate supports 
(self-aligning trunnion block off frame into 
channel on pipe). (Repeat on lower pipe). 


Reheat and jet pipes end support 
(trunnions on pipe held in clamp on 
frame). 


Rollers 35 swing down on to fixed rail 36 
to run jet pipe out. 


Root of fin. Top jet pipe guide rail and 
ground handling link roller (because rail 
36 has to be cut away in places). 

H-piece between jet pipes, hinged each 
side at 39 and made in two pieces joined 
at 40. (seals the back end but can be 
swung open for pipe removal). (See detail). 


Five-spar fin attachment to fuselage (one 
single, four double tongues) with stringers 
and ribs, all between front and rear shear 
walls 42. 


Honeycomb rudder has brackets splined to 
operating mechanism. 

Flutter damper. 

Honeycomb fin tip. 

Pivoting tailplane (torsion box with 

pivot spar 46), front and rear shear webs, 


formers, stringers and stressed skin, and 
honeycomb tip 47. 


Bearing housing, built into fuselage frame, 
carries spindle of 46. 

Triangular arm off spindle (rocked by jacks 
50 to move tailplane through 51). 


Parachute pack in fuselage container, with 
power-operated doors 53, which slide up 
to uncover container. 


54 


Parachute lines run out through skid 54 
and loop around both sides of fuselage at 
55 up to (quick-release) anchorage 56. 


MAINPLANE 


57 


60 


63 


64 


66 
68 
70 


Port and starboard torsion boxes between 
curved front and rear spars 57, picking up 
to fuselage on fittings 19 and 30, and with 
three intermediate spars and bracing 58, 
ribs, stringers and stressed skin. Wings 
join on centreline H-beam 59 (see detail). 


Undercarriage suppoert beam with main 
hinge point at 61. 

Undercarriage retraction jack picking up 
on main leg at 62. 

Operating jack inside top radius rod 
projects a stub to engage the tang 65, 
which is solid part of lower rod and thus 
locks rods against folding (see detail). 
Wheel well and door 67. 

Aileron with honeycomb tip 69. 

Hinged flaps with double-acting hydraulic 


jacks 71 (electro-hydraulic selection from 
cockpit). 


70A Ventral fuel tank. 


FLYING CONTROLS 


All are power-operated from the hydraulic 
system. 


Aileron (see detail) 


72 


78 


From stick via artificial-feel torsion unit 
72A and trim actuator 72B controlled by 
switch on stick, console (72), with pressure 
gland similar to 73 through cockpit rear 
pressure bulkhead, along to non-linear 
gear at 74, out by curved rods (75) and 
linkage (76) to operate follow-up jacks 
(77). 


Aileron autostabilizer actuator overriding 
into linkage. 


Tailplane 


79 


84 


85 


From stick thence via console and glands 
(similar to 72 and 73), bellcrank (79) 
underwing (80) to feel unit (81) and trim 
actuator (82), rod (83) to operate hydraulic 
motor unit (84). 


Hydraulic motors drive screw jacks 50 to 
move tailplane. 


Autostabilizer actuator overrides into rod 
(83) 


Rudder 


86 


88 


89 


From rudder bar with weighted LH 

pedal 86 (to counteract speed-changing 
inertia), thence via console and gland (73), 
bellcrank 79A alongside 79, underwing 
alongside 80, rod (87) (see starboard side 
end of upper engine to linear spring-feel 
lever 87A - not shown) to give artificial 
feel, thence to rudder-feel 88 unit and 
trim actuator (884) plus autostabilizer 89. 


Rudder-feel unit (hydraulic, from feel 
simulator) with out-of-trim actuator from 
Switches on the stick, then on via rods (90) 
to follow-up jack (91) to rudder stub (43). 


Autostabilizer actuator overrides into rod 
(90). 


Note: 88, 89, 90 and 91 are actually on the 
starboard side (extension of rod 87 and spring- 
feel unit), but are illustrated here on the port side 
in order to show them. 


POWER INSTALLATIONS 


92 


93 
94 


96 


Rolls-Royce Avon lower engine (intake at 
9, main trunnion mounting at 31). 


Upper engine (intake at 7, mounted at 31). 


Port and starboard 15th-stage compressor 
tappings for air systems and auxiliaries’ 
drive (as well as engine intake anti-icing 
95) plus two 15th-stage tappings for 
reheat, fuel and hydraulic systems (repeat 
on lower engine). 


Two hydraulic pumps on external 
wheelcase for hydraulic systems. 


96A Reservoirs pressurized via pipe 96B. 
96C То aileron control units, undercarriages, 


97 


98 


99 


port tailplane motor, rudder control unit, 
braking parachute door selector. 

Engine air (15th-stage) tapping to drive 
reheat fuel pump (repeat on lower 
engine). 

Compressor relief valve (out through 
fuselage) (repeat on lower engine). 
Engine starting equipment comprising: 
fuel tank (99), pump units (100), HP switch 
and solenoid valve (101), fuel and purging 
air lines (102) down to engines’ intake 
casings. 


AIR SYSTEMS (ее detail) 
(a) To rear fuselage 
103 Hot air offlower engine 15th-stage (94) 


107 


(b) 


joins with trunk (104) from upper engine 
to feed (aft) auxiliaries’ gearbox drive- 
turbine (105) (exhausting at 106), with 


branch 104A to reheat nozzle control rams. 


Ram air 106B from fin cools auxiliaries 
then overboard via hear exchanger (106A) 
in hydraulics supply from engine-driven 
pumps. 

Tapping to reheat units muffs (to induce 
on ground cold air cooling flow through 
muffs). 

Demisting, gun-purging and anti- 
icing systems 


108 Hot-air trunk from engines goes forward 


115 


with a branch (109). Trunk 108 with a 
branch to canopy seal 114 and ground 
supply connection, then runs to gun- 
purging valve (110) (operates to blow 
inflammable gases out of breech after 
firing via branch up to guns 135). Trunk 
108 on to air intake anti-icing (111) with 
branch-offs for windscreen rain-dispersal 
(112), side panel and canopy hot-air sprays 
(113), canopy seal (114). 


Canopy side-panel closed-circuit dried 

air from electric blower (115) through 
silica-gel dryers (116) and pipe (117) to 
panels, collected at 118 and back to pump. 
Pressure build-up from lower engine 
vented to atmosphere. 


116A Eighth-stage air from lower engine to 


(©) 


guided-weapon pack heating. 
Cockpit air system 


109 Hot-air branch-off 108 to heat exchanger 


17 


118 


117 with a branch-off, via reducing valve, 
direct to 121. 


Heat exchanger alongside with header 
tank to boiler (118) set in the junction of 
engine airstreams (and with cooling-air 
entry to it from them at 10). 


Cooled air on to water boiler (118) gives up 
heat and on to two-spool pump (its spool 
working against other driven by air bleed 


120 from trunk, which bleed then passes 
back into trunk at 126A). Air thus further 
cooled and on to water separator (121, 
with branch-off up to radio cooling (122) 
with ram-air connection 123. 


121 From water separator on via 124 (with 
ground connection to heat exchanger 
125). Thence into cockpit for three-outlet 
pressurizing at 127. Pipe 126 divides 
upstream of heat exchanger (125). One 
branch goes through (125) to anti-g and 
air-ventilated-suit connections 128A; 
the second branch goes direct to nose 
cone (pressurized radar) via air dryer 128. 
The cockpit air is directed through heat 
exchanger 125 as the cooling medium and 
then to cockpit. 


129 Combined valve unit in conjunction with 
pressure controller in cockpit (cockpit 
relief). Built-in shroud passes some cockpit 
air out down to nose cone heat exchanger 
through 129A plus branch for ground 
cooling attachment 129B. 


129C Pressurized cockpit (floor, canopy, 
bulkheads) with relief valve. 


HYDRAULIC SYSTEMS 


Pressure oil from engine pumps (96) and 
reservoirs 96A plus ground hand pump to: (a) 
undercarriage flaps, autostabilizer actuators, 
feel units, canopy jack, missile pack and (b) 
aileron, tailplane, rudder. 96B air to reservoir 
from a 15th-stage engine tapping runs via 
exchanger (1064). 


REHEAT FUEL PUMPS 


(one to each unit) 


130 Fuel pumps to each reheat unit 914) via 
piping 131 and 132. Air-driven via 97 
(15th-stage engine and overboard). 


FIRE PROTECTION 


Fire zone І (each engine): A to B (intake to 
firewall). 


Fire zone Il (each engine): В to C (firewall to 
exhaust section). 


Fire zone III (common to the two engine jet 

pipes): C, C to D. 

132 Port extinguisher serves both Zones Il 
(starboard extension serves both Zones I). 


133 Typical Firewire sensing element (one 
element each engine (Zones |, plus II), plus 
one to each jet pipe in Zone Il, equals four 
elements). 


134 Inertia switch each side to set off both 
extinguishers at four-and-a-half g. 


Fire Zone ventilation: Zones | and Il each engine 
- fore and aft intakes and outlets with engine 
hot-air induced flow out Zone Il ventilates by 
tapping off air from auxiliaries (remainder 
going on through 106A). 


ARMAMENT 


135 Line of (two) Aden cannon and two 
magazines. 


136 Attachable underbelly pack, mounting 
cannon or rockets or twin missiles. 


137 Firestreak missile (NB- representative 
illustration, not drawn accurately). 


English Electric 


Undercarriage motion (geometry) and locks 
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Yoo,u All flying controls are power-operated, actuated by the pilot through follow-up i 
hydraulic jacks which are powered by pumps driven from the two engines. 
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XL628 (pictured here en-route to Farnborough during September 1959 in student. Completed in May 1959, the aircraft survived for only a couple of 
company with Development Batch P.1B XG331) was the prototype P.11, the weeks after the Farnborough show and on 1 October its tail fin broke off 
Lightning T.Mk.4. This was a twin-seat and dual-control development ofthe during a high-speed test flight over the Irish Sea. The test pilot Johnny 
MK.1 airframe with side-by-side seating and controls for an instructor and Squier successfully ejected at supersonic speed. Aeroplane 


The ultimate Lightning variant was the F.Mk.6, with a new wing design featuring an improved 
leading edge and provision for additional fuel inside the leading edge. The aircraft's woeful fuel 
endurance (compounded by more powerful engines) was offset by a new ventral fuel tank with a 
capacity of some 610 imperial gallons. Also introduced was the provision for external fuel tanks that 
could be carried over the wings. These were only suitable for long-range ferry flights however, but 
could be jettisoned if necessary. Despite the МК.65 improved endurance and marginally improved 
manoeuvrability, the aircraft was sometimes criticized for the removal of the nose-mounted 
cannon. This deficit was eventually rectified by the provision of a removable cannon pod, positioned 
ahead of the ventral fuel tank. 

Aeroplane 


Possibly the most famous photo of 
the Lightning, this image was taken 
on 13 September 1962 when XG332 
(assigned to missile trials with 

de Havilland) crashed just short of 
Hatfield's runway. The aircraft 
suffered an engine fire, which led to 
a failure of a tail plane actuator. The 
aircraft became uncontrollable just 
seconds before touch-down and test 
pilot George Aird was forced to eject. 
He survived this dramatic escape, 
after landing through a greenhouse 
roof. Jim Meads 


The Lightning F.MK.2 was an improved version of the original Mk.1 
aircraft, with improved engine performance. Many of these aircraft 
were later modified to F.Mk.2A standard, incorporating the larger 
cranked-wing that was designed for the later F.Mk.6. Although 
outwardly similar to the Mk.6, the F.Mk.2A was capable of operating 
only the Firestreak missile, but retained the МК.25 guns in its upper 


nose section. These aircraft were assigned to Nos. 19 and 92 
Squadrons based in Germany. No.92 Squadron (as illustrated) adorned 
its polished metal aircraft with blue tail fins and spines. 


42 


This unusual photograph of a Lightning F.Mk.6 from 
No.56 Squadron (seen at RAF Akrotiri in Cyprus) 
illustrates the Lightning's speed brakes, attached to 
either side of the rear fuselage. Although operated 
as necessary in flight, the air brakes were routinely 
closed when the aircraft was at rest although (as 
can be seen) they could be left opened for 
maintenance, if required. Also clearly visible are the 
variable-diameter reheat nozzles around the two 


Anumber of Lightning F.Mk.1 and F.Mk.1A aircraft eventually became 
assigned to second-line duties, especially the provision of high-speed 
interception targets for the operational squadrons. XM147 (seen here at 
Yeovilton in September 1973 after performing an aerobatics display) 


226 OCU at Coltishall before eventually joining the Wattisham Target 
Facilities Flight. For this role the aircraft's guns and radar were removed 
in order to reduce weight and increase speed, manoeuvrability and 
endurance. After withdrawal in December 1973 the aircraft ended its 


was flown by Nos.74 and 111 Squadrons and also spent some time with 


No.111 Squadron converted onto the Lightning in April 1961 and began 
exchanging their early aircraft for more advanced F.Mk.3 aircraft late in 1964. 
The F.Mk.3 gave the squadron better capability, thanks to the introduction of the 
Mk.3's Red Top Missile. This was a development of the earlier Firestreak, but had 
better manoeuvrability, a larger warhead, and had a more sensitive infra-red 
seeker, enabling it to lock onto targets that were warmed by frictional heating, 
rather than only engine exhaust output. It was also capable of achieving an 
all-aspect attack at supersonic speeds but was still hampered by its inability to 


operate in cloud or bad weather. Aeroplane 


The Lightning T.Mk.4 (and the later 
Mk.5) incorporated side-by-side 
seating for two pilots (student and 
instructor), and this enabled the 
RAF to convert pilots onto the type 
with direct in-flight instruction. 
Consideration was given to the 
concept of creating tandem seating 
but this was abandoned in favour of 
a widened forward fuselage into 
which two ejection seats and 
controls could be fitted. 


The F.Mk.2 (with further improvements) 
followed, but the next major variant was 
the F.Mk.3, with more powerful engines 
and a re-designed tail fin with greater 
area. While the early Lightnings had been 
equipped to carry the Firestreak AAM, the 
F.Mk.3 could also carry the more advanced 
Red Top, although the aircraft's internal 
cannon was deleted in this variant. 

Further developments followed and 
the F.Mk.6 was eventually produced, 


days as a decoy airframe at Wattisham. 


with a re-designed wing (featuring a 
new 'cranked' leading edge) and a huge 
ventral fuel tank, designed to increase 
the aircraft's fuel capacity. The aircraft's 
cannon armament also returned, now 
fitted under the fuselage ahead of the 
new fuel tank, instead of in the aircraft's 
nose. A dual-control variant was also 
designed, and this entered service as the 
T.Mk.4 and T.Mk.5 (trainer versions of the 
F.2 and F3 respectively). By the late 1960s 


This well-known photograph was taken during 1965 at a 
time when the RAF permitted its fighter squadrons to 
carry flamboyant markings as had once been applied in 
the days before World War Two. Lightning F.Mk.2 aircraft 
from Nos. 19 and 92 Squadrons based at Leconfield 
(foreground and rear) are joined by a pair of F.Mk.3 


Avon engines. Aeroplane 
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aircraft from Nos. 56 and 111 Squadrons based at 
Wattisham. It was the dazzling red and white markings 
applied to No.56 Squadron's Lightnings that led to a 
high-level decision to have all such markings removed at 
the end of 1965 — a sad and petty decision that was at 
odds with the RAF' history and traditions. 


the Lightning had become the RAF's 
primary defensive aircraft, equipping ten 
operational squadrons, together with 
various second-line units. 

Efforts were made to sell the Lightning 
to overseas customers but official support 
for English Electric's efforts was often 
rather muted. West Germany showed a 
great deal of interest in the aircraft but 
eventually chose Starfighters, and it was 
Saudi Arabia and Kuwait where 


Above: Lightning XN731 was completed as an F.Mk.2 
aircraft early in 1962. After spending some time with 
Boscombe Down's Handling Squadron it was assigned 
to No.92 Squadron at Leconfield. In 1969 it was 
modernized to F.Mk.2A standard with larger F6-type 
wings, and re-joined the RAF with No.19 Squadron at ie 
Gutersloh in Germany. As with the rest of the RAF 
Germany Lightnings, it eventually received dark green 
camouflage on its upper surfaces. It is seen here at 
low level over Germany, photographed by a fellow 
Lightning pilot. Aeroplane 


Right: The Lightning T. Mk.5 was a direct development 
of the Mk.3 single seat aircraft, with the same 
arrangement for a two-man crew that had been 
created for the Mk.4. It had the same performance as 
the Mk.3 and could also carry the Red Top missile as 
well as the Firestreak. XS422 was assigned to 
operational flying with the RAF for much of active life, 
but joined the Empire Test Pilots School at Boscombe 
Down in 1976, making its last flight in August 1987. It 
is now in the USA, undergoing restoration to flying 
condition with the Anglo American Lightning 
Organisation. 


the export version of the Lighting finally 
entered service. Kuwait's experience with 
the Lightning was less-than happy, as 

the country underestimated its ability to 
maintain and support such a complex 
machine, and after only ten years they 
were withdrawn. Saudi Arabia had a much 
better relationship with the aircraft and 
after taking the first deliveries in 1967, the 
type remained in service until 1985. 

The RAF continued to operate the 
Lightning long after it ought to have been 
retired. It was expected that the Phantom 
would be introduced to replace the 
Lightning, but although some units did 
re-equip with the Phantom, two Lightning 
squadrons (Nos. 5 and 11) remained active 
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at Binbrook, such was the RAF's reluctance 
to part with such a potent fighter. It wasn't 
until April 1988 that the last RAF Lightning 
unit (No.11 Squadron) relinquished its 

last Lightning, and even then the aircraft 
continued to fly for a few more years 

with British Aerospace, in support of the 
Typhoon programme. 

The Lightning was an outstanding 
aircraft but it was far from perfect. 
Supremely fast (capable of speeds well 
beyond Mach.2.0) the Lightning had huge 
reserves of power but it never had an 
adequate fuel capacity. Even in its final 
form, the aircraft's range was woefully 
short and most operational missions 
required the support of refuelling tankers. 


Without its conformal fuel tank, a fully- 
fuelled Lightning could easily burn off its 
entire fuel load in just ten minutes. The 
aircraft's radar was also far from ideal, 
even though the skills of the Lightning 
pilots made-up for the radar's deficiencies, 
but most importantly the aircraft was 
under-armed, particularly when the F.3 
(and early F.6) didn't even have cannons 
fitted. With only two AAMs, the aircraft 
clearly didn't reach its full potential, but 
from the very outset of the Lightning 
programme it was expected that the 
aircraft would enjoy only a brief service 
life. The fact that it survived for nearly 

30 years is testament to the aircraft's 
phenomenal performance. & 
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Dassault Mirage 


ALTHOUGH IT IS fair to say that the Germany during World War Two. Both the French counterparts. It was, therefore, 
most significant fighter aircraft from the United States and the USSR took great hardly surprising that French Designer 
Cold War era originated in the United interest in the scientific research data Dassault adopted the delta wing 
States or the Soviet Union, there were that was gathered from Germany when concept when the company produced 
other aircraft that can be credited the war ended, resulting in a variety a design proposal to meet a French 
with major achievements in terms of of indigenous designs that embraced requirement for a lightweight all-weather 
performance and fighting capability, the concept. Britain also pursued the supersonic interceptor, issued in 1953. 
in an era when fighter aircraft design idea, eventually producing Fairey's FD2 Dassault created the Mystere-Delta 
developed so swiftly and drastically. research aircraft, which became the 550, a small aircraft that exhibited an 
In Europe, it was France's Mirage first aircraft to exceed 1,000mph. almost bizarre outline, built around 
family that grew to represent a major Some of Fairey's test work was asimple delta wing. Powered by two 
milestone in design technology, based conducted at France's Cazaux facility, British AS Viper turbojets, a liquid fuel 
on the delta wing design that had first and British scientists and engineers rocket motor was to be incorporated 
been explored by scientists in Nazi freely exchanged information with their to give the aircraft additional thrust for 


Dassault drew-up plans for a development of the prototype, powered by a 

pair of Turbomeca Gabizo turbojets, but the Mirage ІІ never proceeded 

beyond the concept stage. The larger and heaver Mirage ІІІ was powered by a -- 
SNECMA Atar turbojet, and in this form the new Mirage made its maiden uU 
flight on 17 November 1956. This modified design then became the 

foundation of the large and varied Mirage family, as exemplified by this = 
early development aircraft on show at the Paris Air Show. Aeroplane 


The prototype of Dassault's 
Mystere-Delta made its first flight on D AS S AU LT M | R AG E 
25th June 1955. Its bizarre 
configuration was accentuated by a Ш GENERAL CHARACTERISTICS 
huge vertical tail surface that almost 

matched the surface area of the CREW: 1 

horizontal wings. By the end of 1955, LENGTH: 15.03m (49ft 3i n) 
the tail fin had been reduced in size 
and the aircraft had been WINGSPAN: 8.22m (26ft 1155in) 


re-contoured into a more 


conventional shape. It was renamed HEIGHT: 4.50m (1 Aft 9in) 
| ‘Mirage I’ late in 1955. Dassault WING AREA: 34.85m? (375ft)) 


EMPTY WEIGHT: 7,050kg (15,600lb) 
LOADED WEIGHT: 9,600kg (21,1641b) 


MAXIMUM TAKEOFF WEIGHT: 13,700kg 
(30,203lb) 


POWERPLANT: 1 x SNECMA 
Atar 09C turbojet 


DRY THRUST: 9,436lb 
THRUST WITH AFTERBURNER: 13,668lb 


E PERFORMANCE 

MAXIMUM SPEED: Mach 2.2 (2,350km/h, 
1,268knots, 1,460mph) at 12,000m (39,370ft) 
COMBAT RADIUS: 1,200km (647nm, 746mi) 


FERRY RANGE: 4,000km (2,152nm, 2,486mi) 
The first production-standard Mirage variant was the Mirage IIIC, and the very first of these took to the air for the first time in 3 
October 1960. Slightly longer and heavier than the earlier Mirage IIIA, the aircraft was fitted with a more powerful Atar 9 SERVICE CEILING: 17,000m (5 5,775 ft) 
turbojet engine, complete with an unusual variable-diameter ‘eyelet’ exhaust that gave the Mirage IIIC its distinctive outline. RATE OF CLIMB: 83m/s+ ( 16,405ft/mi n) 
Mirage IIC No.7 is seen during an early test flight. З 


supersonic flight and climb. A prototype 
aircraft was completed in 1955 and it 
made its first flight on 25tJune but it 

was swiftly modified quite considerably, 
most notably in the reduction of its 
huge tail fin structure, although reheat 
equipment and a rocket motor were also 
added, and in this more practical form 
the aircraft re-appeared late in 1955 as 
the Mirage І, and quickly demonstrated 


that it could exceed Mach 1.0 even 
without the use of rocket assistance. 

However, the extremely small 
proportions of the aircraft restricted its 
capability to carry either a significant 
amount of fuel or a practical array of 
weaponry, and with a capacity to carry 
only one air-to-air missile, the aircraft was 
clearly useless as a potential interceptor. 
The project was abandoned, but it 


re-emerged as the Mirage ІІ, a larger 
design, powered by two Turbomeca 
Gabizo turbojets, and in this form the 
aircraft showed greater potential, even 
though no hardware was built. Dassault 
concluded that the aircraft needed to 

be even larger, and the development of 
5МЕСМА5 Atar turbojet (promising 9,70016 
thrust) offered a good solution and, 

based on this engine, Dassault created 
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Some 95 Mirage IIIC were ultimately manufactured for the French Air Force | 
| - (No.39 is illustrated here) and the type began to enter operational servic 
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A magnificent line-up of Mirage IIIC aircraft, pictured whilst posing for the French media vow к 4) Е ^ 
in 1961. Visible here on the lead aircraft is the Mirage's wing upper surface, and the = қ 
part-opened speed brake. The Mirage incorporated speed brake doors on both the upper Initially, the French Air Force (Armee de l'Air) opted to operate its Mirages unpainted, as can be seen here by 
and lower surfaces of the wing, designed to arrest the aircraft's phenomenal speed the riveted surfaces on these early Mirage IIIC aircraft. National insignia was applied together with unit 
when necessary. To reduce speed on landing a brake parachute was carried in a fairing insignia and safety markings that included а red border around the engine air intakes. The ‘Mirage IIIC motif 
above the jet exhaust. was applied to each aircraft's nose with typical French panache. 

the Mirage Ill with a refined version of flight it had attained Mach 1.52 and speed of Mach 2 in level flight – the first 
the same delta wing, and a new area- reached Mach 1.8 later in the same year. European aircraft to attain this milestone. 
ruled fuselage. The much bigger and Ten aircraft were ordered for testing The first production-standard variant 
heavier aircraft was therefore capable and development under the designation was the Mirage IIIC, essentially similar 

of carrying a more useful weapons load, Mirage IIIA. They emerged with an even to the earlier derivative but with a 

whilst still retaining a similar performance, more refined design with alongerfuselage, slightly lengthened fuselage, radar, and 
and in this form the Mirage proceeded a re-shaped wing with greater area and two DEFA 30mm cannon buried under 

to the manufacture stage, resulting in reduced chord, and a more powerful its engine air intakes. Three external 

a prototype that completed its maiden Atar engine. In this form the aircraft first weapons pylons were fitted and two 


flight on 17 November 1956. By the tenth flew in May 1958 and it soon exceeded a more were subsequently incorporated, 


The Mirage IIIB dual control derivative (aircraft No.226 seen here) was eventually joined in French 


Air Force service by a second trainer variant, this being the Mirage IID, a similar twin-seat 
development of the later (and more advanced) Mirage ШЕ aircraft. Both of these trainer variants 
were flown by the French Air Force, supporting squadrons operating either the IIIC or ШЕ Mirage 


single-seat variants. 


Towards the end of the Mirage IIIC’s operational life span, the 
French Air Force adopted an unsual air defence blue paint scheme 
that was applied to some of the remaining Mirage IIIC aircraft 
including ‘10-RF’ serving with EC 2/10 at Creil. The paint scheme 
was adopted for routine use and applied to the new Mirage F1C 
fleet while the Mirage IIIC was gradually withdrawn from use. 


Dassault swiftly developed the Mirage design to embrace plans for 


a more advanced variant, capable of undertaking strike missions 


as well as air defence duties. The result was the Mirage ШЕ, with a 
slightly longer fuselage that enabled the Mirage IIIC’s meager fuel 


capacity to be increased. With improved avionics and radar, the 
Mirage IIE was manufactured in more substantial numbers, some 
523 aircraft eventually being built, some being for export. 


and although provision for a rocket motor 
was retained (with a suitable fairing under 
the fuselage), the motor was rarely fitted 
and never used operationally, as the 

Atar engine was more than capable of 
providing all the thrust that the Mirage 
needed. Some 95 Mirage ПІС aircraft were 
manufactured for the French Air Force and 
they remained in use until the 1980s. 


In order to enable pilots to convert onto the Mirage and to learn how to fly what was a very advanced 
machine for its time, the French Air Force also received a batch of 63 Mirage IIIB twin-seat dual-control 
aircraft. These were direct developments of the standard Mirage IIIC model but with a slightly longer 


fuselage incorporating a second cockpit, complete with replicated flight controls and instruments. At 
least one of these trainer variants was usually attached to each Mirage squadron. 


Israel. 


A twin-seat and dual-control version of 
the same design was also developed, this 
being the Mirage IIIB, but it was the Mirage 
ШЕ that became the next major derivative, 
this being a more versatile aircraft capable 
of performing both air-to-air and air-to- 
ground roles. For this version the fuselage 
was stretched yet again to provide space for 
additional avionics and fuel, and Doppler 


The twin-seat Mirage IIID was essentially similar to the single-seat Mirage ШЕ although its external 
appearance was substantially different. With a second cockpit positioned between the air intakes, 
the Mirage ІІ also incorporated aerodynamic strakes along its lower fuselage and a flattened 
forward nose. The French Air Force also eventually embraced a number of other Mirage variants 
including a reconnaissance version and a number of aircraft that had originally been destined for 


navigation radar was added under the 
aircraft's nose, while the radar equipment 
(Thomson-CSF Cyrano II) was better suited 
to the multi-role task. The first Mirage IIIE 
aircraft entered service in January 1964 and 
192 aircraft were eventually procured. This 
variant also provided the basis for a very 
capable reconnaissance version (Mirage IIIR), 
with a re-designed nose profile housing an 


DASSAULT MIRAGE 49 


With its revised nose profile the Mirage 5BA 
looks somewhat different to the Mirage ШЕ 
but it is in effect a very similar machine with 
only changes to avionics (most of which were 
of American origin) and fuel capacity. Some 
63 aircraft were built for the Belgian Air 
“= Force, all of which (with the exception of the 


first example) were manufactured under 
licence in Belgium. 


After France, Belgium was the most notable operator of the Mirage 
in the central European theatre. The Mirage 5BA (the first Belgian 
example pictured here) was largely similar to the Mirage IIIE but 
derived from a project to supply aircraft to Israel. With revised 
avionics and fuel capacity more suitable for Israeli operations, the 
export plan was eventually embargoed but the Mirage 5 became 


what was in effect a standard Mirage export model. 


س : 


array of camera equipment, and a direct 
dual-control variant was also designed. 
Ideal for France's requirements, the 
Mirage was also well suited for export 
and no less than 19 countries eventually 
acquired the Mirage either directly from 
France or through licensed manufacture 
agreements. Initial exports were based on 
the Mirage ШС aircraft but the majority of 


the aircraft operated overseas were based 
on the later Mirage IIIE variant. Even today, 
the Mirage is still flying, albeit in dwindling 
numbers, with the air forces of Argentina 
and Pakistan, and the Mirage design led to 
a variety of later derivatives, including the 
Kfir, an Israeli warplane that was perhaps 
the most distant but direct descendant of 
the simple Mirage design from 1955. 


The Mirage name lives on thanks to 
Dassault's seemingly illogical preference 
for applying the same name to a number of 
very different aircraft, but the basic Mirage 
ІІ design is now very much a relic of the 
1960s era. It was however, a supremely 
capable fighter and one that France was 
justifiably proud of - even if its true origins 
were distinctly British... or German. Ө 


A dazzling demonstration of the magnificent 
Mirage іп action; two Mirage IIIRS aircraft _ 
captured at night high over the Swiss Alps, | 
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DASSAULT MIRAGE III 

1  Glassfibre radome. 

2 Radar scanner dish. 

3 Instrument panel shroud. 

4  Windscreen and canopy 
framing. 

5  Faceblind firing handle. 

6 Ejector seat headrest. 

7 Martin-Baker RM4 ejector 
seat. 

8 Canopy external release. 

9  Nosewheel leg doors. 

10 Nosewheel undercarriage 
strut. 

11 Levered suspension axle. 

12 Moveable intake half-cone. 

13 Intake centre-body screw 
jack. 

14 Auxiliary air intake door. 

15 Avionics, including radio, 
Doppler, air data computer, 
Nord missile encoding and 
radio altimeter transceiver. 

16 Inverted flight fuel 
accumulator. 

17 Fuselage fuel tanks. 


Switzerland acquired its first Mirage during 
1961 in the shape of a single Mirage IIIC 
from France. Used as a trials and 
development aircraft, an agreement was 
made to build Mirage ШЕ in Switzerland by 
F+W Emmen (the federal government 
aircraft factory in Emmen) as the Mirage 
IIIS. 36 Mirage IIIS interceptors were built 
with performance comparable to those of 
carrier based aircraft; the airframes were 
reinforced so that the aircraft could be 
moved by lifting them over other aircraft 
with a crane, whilst stored in the mountain 
caverns that the Swiss Air Force uses as 
hangars. The strengthened frames allowed 
for JATO capability — useful for Switzerland's 
many short airstrips. Other changes 
included new avionics, a new cockpit design 
with gray instead of black panels, New 
TARAN-18 radar from Hughes, НМ-555 
Falcon missiles, a Radar warning 

receiver (RWR) on both wingtips and on the 
back of the rudder, and a lengthened nose 
wheel leg for storage in caverns. Later 
modifications included the provision of fore 
plane canards, and a Martin-Baker ejection 
seat. The Mirage IIIS fleet was withdrawn 
from service in 1999. Swiss Air Force 


Fuselage 
dorsal systems 
ducting. 


19 Engine starter. 


20 Cooling system / ә 
airintake DE 
(both sides). 

21 SNECMA Atar 9C 


turbojet with afterburner. 


22 Heat exchanger. 
23 Engine ой tank. 
24 Fuselage stringers. 
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In addition to its fleet of Mirage IIIS aircraft, Switzerland also operated the Mirage IIIRS 
reconnaissance variant, and the fleet of 18 aircraft continued in service long after the fighter 
force of Mirage IIIS aircraft had been retired. It wasn't until 2003 that the last aircraft was 
retired, such was the versatility and usefulness of the Mirage reconnaissance platform. This 
stunning head-on look at the aircraft illustrates the clean lines of the Mirage airframe, as it 
streaks over the Swiss forests at low level. Swiss Air Force 
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34 Inboard elvon. 
35 Outboard elvon. 
36 Inboard elevon operating 


25 Неуоп compensator jack. jack. 

26 Rudder hydraulic actuator. 37 Outboard elevon operating 

27 Glassfibre fin tip containing Jack. TM с 
VHF aerial. 38 Portnavigation light. 

28 Tail navigation and anti- 39 Hydraulic undercarriage 
collision lights. retraction jack. 

29 Brake parachute fairing. 40 Portmainwheel. 

30 Variable nozzle exhaustjet 41  Portairbrake (upper and 
fairing. lower wing). 

31 SEPR84-dass bipropellant 42  Airbrake hydraulic jack. 
liquid-fuel rocket engine for 43 Inner stores pylon, port side. 
extra in-flight 15kN thrust. 44 Leading edge fuel tank, port 

32 Fueltank for rocket motor. side. 

33 Auxiliary shaft from turbojet 45 Л-100 fuel (55 imp. gal) and 


to drive two centrifugal 
pumps in rocket system. 


rocket (18x68mm unguided) 
pack. 


Belgium also acquired 27 Mirage 5BR aircraft, these being 
reconnaissance derivatives of the standard Mirage 5 airframe, 
complete with a revised nose profile incorporating an array of 
cameras (no radar being fitted). Belgium operated its Mirage fleet 
until 1993 after which a batch of 25 aircraft was transferred to 
Chile, where they returned to service after refurbishment. 


Reproduced with kind permission of Flight Global 
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Vought F-8 Crusader 


IT WAS IN September 1952 that the United States 
Navy first issued a requirement for a new jet 
fighter that would represent a significant leap in 
performance and capability. It was to have a top 
speed of Mach 1.2 at 30,000 feet and possess a 
climb rate of at least 25,000ft per minute, whilst 
still being capable of landing on board an aircraft 
carrier at a speed of just 100 mph or less. 

Various designs were submitted to meet 
this requirement but Vought's V-383 certainly 
appeared to be the most promising. With a 
slim, area-ruled fuselage, the design showed 
superficial signs of potential but it was Vought's 
wing design that exhibited the most innovative 
features. In addition to large inboard landing 
flaps and leading edge slats, the entire wing 
structure was to pivot by some seven degrees 
at low speeds, thereby raising the wing's angle 


of attack without affecting the angle of the The very first Crusader takes to the air. The prototype XF8U-1 pictured on its maiden flight on 25 March 1955, illustrating the 
fu selage. This would ensure that the pi lot's view unique variable-incidence wing and the short and small landing gear, necessary because of the aircraft's high-wing layout. 
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fj VOUGHT F8 CRUSADER 
i Ш GENERAL CHARACTERISTICS 
CREW: 1 

PAYLOAD: 5,000lb (2,300kg) 
LENGTH: 54ft 3in (16.53m) 
WINGSPAN: 35ft 8in (10.87m) 

| HEIGHT: 15ft 9in (4.80m) 

WING AREA: 375ft? (34.8m?) 


AIRFOIL: NACA 65A006 mod root, NACA 
| 65A005 mod tip 


| ASPECT RATIO: 3.42:1 
EMPTY WEIGHT: 17,541lb (7,956kg) 
LOADED WEIGHT: 29,000lb (13,000kg) 


POWERPLANT: 1 x Pratt & Whitney J57-P- 
20A afterburning turbojet 


DRY THRUST: 10,700lb thrust 
Т9 THRUST WITH AFTERBURNER: 18,000lb 
| ZERO-LIFT DRAG COEFFICIENT: 0.0133 


aS “a 


et FUEL CAPACITY: 1,325US gal (5,0201) 
mt 
ЕРТК 
тави RI € ° E MAXIMUM SPEED: Mach 1.86 (1,225mph, 


1,975km/h) at 36,000ft (11,000m) 


| CRUISE SPEED: 570mph (495knots 
(917km/h)) 


COMBAT RADIUS: 450miles (730km) 


FERRY RANGE: 1,735miles (2,795km) with 
external fuel 


SERVICE CEILING: 58,000ft (17,700m) 
RATE OF CLIMB: 31,950ft/min (162.3m/s) 
WING LOADING: 77.3lb/ft (377.6kg/m^) 
THRUST/WEIGHT: 0.62 
LIFT-TO-DRAG RATIO: 12.8 


aircraft better low-speed 


ity (important for carrier operations). 


. Miramar was the US Navy's main West Coast 
fighter base and numerous Crusader units were 
based here. Today, the station is under the 
control of the US Marine Corps, primarily 
supporting F/A-18 Hornet operations. US Navy 


The Naval Air Test Centre operated a number of Crusaders on test and 


research work, including this unpainted F8U-1 (later re-designated as the 
F-8A), pictured during deck trials on board the USS Forrestal. Despite being a 
relatively large aircraft the F-8 could easily be accommodated on the US 


Navy's deck lifts, and only the Crusader's wing tips were designed to hinge in 
order to reduce the aircraft's overall dimensions. This view illustrates the 
various leading edge slat and trailing edge flaps that were incorporated into 


the variable-incidence wing design. US Navy 


ahead of the aircraft (and the all-important 
carrier wire) would remain excellent, while 
the higher incidence wing would create 
sufficient lift to keep the approach speed 
acceptably low. 

Pratt & Whitney's J57 turbojet promised 
to give the aircraft good thrust and a 
combination of four 20mm cannon, aerial 
rockets and Sidewinder missiles would 
give the aircraft formidable fighting power. 
The Navy accepted Vought's design in 
May 1953 and ordered three XF8U-1 


This F8U-2 (F-8C) is pictured whilst operating from the USS Independence. The first F-8C completed its maiden flight on 20 
August 1967 and some 187 aircraft were eventually manufactured. Powered by a 16,900Ib thrust J57 engine, the F-8C 
featured ventral fins under the fuselage to improve yaw instability, and incorporated chin pylons capable of carrying two 


AIM-9 Sidewinders either side of the forward fuselage. Later aircraft were fitted with AN/APQ-83 radar. US Navy 


prototypes, the first of which made its first 
flight on 25 March 1955, easily exceeding 
the speed of sound and performing so well 
that the second aircraft flew on the same 
day as the first production aircraft on 30 
September 1955. 

Evaluation of the F8U-1 was conducted 
by VX-3 and the aircraft was remarkably 
vice-free, and the US Navy was encouraged 
to promote the aircraft's abilities by 
setting a new national speed record of 
1,015.428mph. This was impressive by any 


standards, although it did not surpass the 
world record that had been set by Britain's 
Fairey Delta. 

Early trials with the aircraft also saw 
the design modified to incorporate 
photographic reconnaissance equipment 
and this formed the basis of what was 
to eventually become the F8U-1P (the 
RF-8A). VF-32 at Cecil Field was the first 
operational US Navy unit to accept 
the F8U-1 and in 1962 the US Defense 
Department rationalized its designation 


VOUGHT F8 CRUSADER 57 


A true ‘gunfighter’ by any standards, this F8U-1 (F-8A) is pictured 
at Beaufort Marine Corps Air station, proudly wearing the 
dazzling red and white markings of VMF-235. The US Marine 
Corps was an enthusiastic operator of the Crusader, but beyond 
the United States only the Philippine Air Force and the French 
Navy were the only export customers to receive examples of the 
Crusader. This photograph clearly illustrates the unique 
variable-incidence wing and one of the two actuating jacks 


roudly hailed : 
gunfighter’ it is wort 
the Crusader’s aeri 
were achieved 
Sidewindei 


ады 


positioned either side of the fuselage. US Navy 


A pair of RF-8G Crusaders pictured high above California during a mission 
from Miramar NAS. Wearing the codes of VFP-63, the aircraft are devoid of 


unit markings and carry only small national insignia as part of the US Navy's 
obsession with low-visibility camouflage during the 1980s. The RF-8G was 
the last Crusader variant to be retired from service, the last examples being 
withdrawn in 1987 when VFP-206 disbanded and the last aircraft was flown 
on 29 March, this aircraft then being handed over to the National Air and 


Space Museum. US Navy 


system, and the aircraft officially became 
the F-8A, already named ‘Crusader’. 

The US Marine Corps accepted its 
first aircraft late in 1957 when VMF- 
112 re-equipped with the type. The 
Crusader settled into service without 
incident and looked set for a relatively 
long service life, although the US Navy 
could not predict that the Vietnam War 
was just a few years away and that this 
would place such high demands on the 
Crusader that it’s operational life would 


be much shorter than it might otherwise 
have been. But by 1963 the Crusader 
was already a highly-regarded aircraft, 
primarily because of its vital role in the 
1962 Cuban Missile Crisis when pairs of 
RF-8A aircraft flew daily reconnaissance 
missions at very low level over Cuba, 
providing detailed photographic imagery 
for the Pentagon during the most critical 
days of the confrontation. These critical 
flights confirmed that the Soviet Union 
was setting up IRBMs in Cuba, and when 


Crusader 146918 is an F-8K, of which some 87 examples were built. This variant incorporated AN/APQ-125 radar, an uprated 
engine and provision for Bullpup missiles. This particular example was pictured whilst assigned to VMF-321 at Andrews AFB 
in Maryland, wearing dazzling blue and white markings on its tail and spine. Similar markings were applied to examples of 
the unit's subsequent aircraft type, the F-4 Phantom. Today, the unit operates a fleet of F/A-18 Hornet aircraft. US Navy 


tensions decreased, the RF-8As monitored 
the withdrawal of the same Soviet missiles. 
The flights continued for about six weeks 
and returned a total of 160,000 images, 
the pilots receiving Distinguished Flying 
Crosses. 

In Vietnam, it was Crusaders from 
the USS Hancock that first engaged with 
MiG-17s on 3 April 1965. At that time, the 
Crusader was arguably the best ‘dogfighter’ 
that the United States could pit against 
the nimble North Vietnamese MiGs. 

Continued on page 62 
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Radar scanner, fuselage nose hinged 
for access. 


Angle of attack vane. 

Radar and electronics. 
Electronics bay. 

Nose cone hinges. 

Radar cooling outlet. 

Pendant rudder pedals. 

Pedal adjustment. 
Wing-incidence switch. 

Port console, power-lever unit. 
Wing-incidence lock. 
Emergency undercarriage selector. 


Arrester hook selector (u/cto port); 
see inset panel diagram. 


Chance Vought 301b seat. 
Canopy jack. 


Three rear-vision mirrors. 
Canopy latches. 

Gun trough air-bleeds. 
Gun barrel mounts. 

Four 20mm revolver cannons. 
Gun bay vents. 

Ammunition tankage. 

Static vents. 

Eight rocket tubes. LA 


Rocket pack hinged at rear. 


39 
Rocket pack hinges. 40 
Heat exchanger. 41 
Folding-fin rockets. 42 
Sidewinder missiles carried 43 
externally. 
Speed brake hinge to rocket pack. ЕЗ 
Marquardt emergency ram-air e 
turbine. 
Actuator for 31. 
Access to utility hydraulic reservoir 
and ARN-14 aerial. 46 


Utility hydraulic system reservoir. 47 
Slinging point and jacking frame. 

Keel member carrying catapult 

pick-up. 48 
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Liquid oxygen converter. 
Lagged air trunks. 

HamStan cabin-air package. 

Air ducts. 

Grouped loom of electric cables. 
Bleed-air duct. 

Engine air duct. 


Self-locking hydraulic wing actuator. 


Main fuel cell: all tanks transfer to 
main cell which has triangular level 
floor, inverted-flight pumps, main 
and emergency pumps and fuel 
quantity monitor. 


Starboard mid fuel cell. 


Aft cluster cells feeding main via 
transfer pump in port aft cell (see 
inset fuel diagram). 


Multi-spar integral-tank wing. 


Fuel feed pipes. 

Fuel transfer through wing fold. 
In-flight refuelling probe (extended). 
Refuelling probe door. 
Centre-section fuel tank. 

Wing-fold actuator. 

Wing down locking lugs. 

Multi-lug wing hinge. 

Leading edge hinges. 

Inner leading-edge actuator anchor. 


Inner-section droop: up, cruise, 
down. 


Outer-section droop: as for 59. 
Outer leading-edge actuuator. 
Drooping aileron. 

Aileron jack anchor. 


Crusader 
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Aileron hinges. 

Aileron activators. 

Drooping trailing edge. 

Wing pivot and slinging point. 
Forged root rib. 

Undercarriage door linkage. 
Undercarriage compression leg. 


Undercarriage drag strut and 
actuator. 


Arrester hook (partly extended). 


Rear fuselage detachable for engine 
access. 


Air-bleed louvres port and starboard. 
Electric cable-loom in dorsal spine. 
Control run in dorsal spine. 
Horizontal-tail actuator package. 


Slab tailplane, arc of movement 
about 17deg. 


99 


Single rudder actuator. 


Services trunk (port and starboard) 
with branch to fin. 


Dielectric fin tip. 
Navigation lights. 

J57-P-12 compressor casing. 
Saddle oil tank. 


Compressor bleed for accessory 
power. 


Pratt and Whitney J57-P-12 turbojet 
powerplant rear support ring. 


Powerplant rear support. 
Afterburner, two burner rings. 
Eight nozzle actuators. 
Communications aerial. 
Navigation aerial. 

Fuel shut-off valve. 
Engine-driven pumps. 
HamStan fuel control. 
Fuel/oil heat exchanger. 
Afterburner control (Ceco). 
Engine shrould. 
Magnesium skin panels. 
Plenum vents. 


100 Combat camera window. 
101 Access panels. 


Instrument panel 


Srmrmam™moanws 


Compass. 

Horizon. 

ASI. 

Altimeter. 

Turn-and-bank. 

VSI. 

Distance element, ARN-21. 
VHF navigation cross-pointer 
Hook selector. 

Gear selector. 


Reproduced with kind permission of Flight Global 


An F-8C Digital-Fly-By-Wire Control System was first tested in 1972, as described by Nasa: “Тһе use of electrical and 
mechanical systems to replace hydraulic systems for aircraft control surface actuation was flight-tested at Nasa's 
Dryden facility, using a modified F-8 Crusader aircraft. Today widely used by commercial airliners, the Digital-Fly-By- 
Wire Control System allows for better maneuver control, smoother rides and, for military aircraft, a higher combat 
survivability.’ This remarkable and significant test aircraft remains with Nasa at the Dryden facility and is now on 
static display. Nasa 


Not surprisingly, Vought c develo 
Crusader, designed to act as a trainer for co 
However, the US Navy and Marine Corps we 


The XF8U-3 was developed by Vought in response to the 
US Navy's requirement for a follow-on fighter to replace 
the Crusader. Although based on the basic Crusader 
airframe the new aircraft was in fact a radical re-design 
with a new Pratt & Whitney J75 engine rated at 
29,5001Һ thrust. First flight was completed оп 2 June 
1958 and it soon achieved a phenomenal top speed of 


CRITICAL. WING 
"D 


Mach 2.39 although it was designed for a more routine 
top speed of Mach 2.32. Altitude capability was in 
excess of 76,000 feet and the aircraft appeared to be 

limited not by its total thrust and aerodynamic design, 


not least the windscreen, which could not withstand 
further friction heating. 


FI 


= ch жын. 


> 


The Ғ-4 Phantom had been designed 

to engage incoming bombers at long 
range with missiles, and manoeuvrability 
had not been an issue, when air-to-air 
missiles could destroy adversaries at long 
range. Vietnam emphasized that the old- 
fashioned 'dogfight' was not over and the 
F-8 Crusader was a vital asset. The Crusader 
also became an important attack aircraft 
in Vietnam, and despite hailed as the ‘last 
gunfighter’, the F-8s achieved only four 
victories with their cannons, the rest being 
attributable to the AIM-9 Sidewinder 


missile (and the 20mm Colt Mk.12 cannon's 
feeding mechanism, that often janmed 
under g-loading during high-speed 
dogfighting maneuvers). The Crusader 
was credited with the best kill ratio of any 
American type in the Vietnam War. Of the 
19 aircraft shot down during aerial combat, 
16 were MiG-17s and three were MiG- 
21s. A total of 170 F-8 Crusaders were 
destroyed during the war, due to both 
enemy action and various other accidents. 
Post Vietnam, the US Navy and USMC 
continued to operate the Crusader, 


the last of 1,219 aircraft having been 
delivered back in September 1964. 
Less than a decade later, the remaining 
Crusaders were largely battle-worn 

and by 1967 the aircraft was ready 

for retirement, with F-4 Phantoms 

now assuming many of the Navy's 
requirements and the new F-14 Tomcat 
coming into service in increasing 
numbers. VF-191 and VF-194 (on the USS 
Oriskany) said goodbye to the Crusader 
in 1976 but the aircraft soldiered-on 
for a remarkable 11 years as a photo 


Right: As can be seen in this in-flight image, the 
‘Super Crusader’ featured fold-out ventral fins that 
provided directional stability at speeds of Mach Two 
or more. It was a revolutionary idea that was almost 
as unusual as the Crusader's variable-incidence 
wing. A fly-off competition with McDonnell’s F-4 
Phantom was conducted and the F8U-3 provides 
itself to be far superior to the Phantom in terms of 
performance. However the US Navy had embraced 
the concept of two-man crews to handle the 
increasing workload associated with interception 
radar. Consequently, the single-seat Super Crusader 
was dropped in favour of the Phantom. 


Right: Although undoubtedly an outstanding flying 
machine and potentially a great interceptor, the 
F8U-3 was not the most graceful of aircraft to 
behold. After the fly-off competition ended, the 
redundant aircraft (of which there were five in all) 
were transferred to Nasa for use as trials and test 
aircraft, particularly high altitude research, bearing 
in mind that the aircraft was capable of reaching 
above 95 percent of the Earth’s atmosphere. 
Occasional friendly interceptions performed by Nasa 
pilots at Patuxent River resulted in the routine 
interception of the new Phantoms, much to the 
embarrassment of Navy officials, who eventually 
asked that these interceptions should cease. 
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reconnaissance platform, and it wasn't 
until March 1987 that the last operational 
Crusaders were finally withdrawn from 
service. 

Even these were not the last Crusaders 
to fly, as the aircraft had also been 
exported to two overseas customers. The 
Philippine Air Force purchased 35 former 
US Navy F-8H aircraft in 1977, ten of which 
were used for spare parts, while the rest 
were refurbished and returned to service 
as interceptors, poised against incursions 
by Soviet bombers and reconnaissance 


aircraft. They survived until 1991 when the 
remaining examples were damaged by 
fallout from the Mount Pinatubo eruption. 
Meanwhile France had first acquired the 
Crusader in October 1964, having chosen 
the F-8 to equip its new aircraft carriers 
Clemenceau and Foch, both of which were 


too small for the twin-engine F-4 Phantom. 


Benefitting from modifications and 
upgrades through their life spans, France's 
Crusaders remained active until 2000, 
when the they were finally replaced by the 
new Rafale, and these were the very last 


examples of the Crusader to fly in military 
service. 

The Crusader's unremarkable entry 
into service disguised its qualities as a 
fast and agile fighter. The Crusader was 
undoubtedly an important asset during 
the years of the Vietnam War and it is 
equally true that, without the Crusader, 
the Cuban Missile Crisis might well have 
unfolded differently. The F-8 was the 
US Navy's last true 'dogfighter' and its 
contributions in two major conflicts should 
not be underestimated. & 
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Gloster Javelin 


DEVELOPED IN RESPONSE to Specification 
F.44/46, the Javelin was designed as a 
twin-seat all-weather fighter and 
interceptor. Unusually, the initial 
requirement was issued as a joint 
programme with the Royal Navy, as the 
Fleet Air Arm also required a similar night 
fighter, chiefly to replace its fleet of aged 
Hornets. 

In response to the requirement, designs 
submitted by Gloster and de Havilland were 
considered to be the most suitable, and the 
Ministry of Supply agreed to fund the 
construction of four prototypes of each 
aircraft for evaluation. Naval interest soon 
fell firmly in favour of the de Havilland 


The prototype Javelin (inset picture) was written-off 

after developing elevator flutter problems on a test 
flight in June 1952. Work on completing the second 
aircraft (main picture) was therefore accelerated and 


on21 ایس‎ 1952 the aircraft (WD808) made its first 
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chute housing on 
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GLOSTER JAVELIN 

Ш GENERAL CHARACTERISTICS 
CREW: 2 

LENGTH: 56ft 9in (17.15m) 
WINGSPAN: 52ft (15.85m) 

HEIGHT: 16ft (4.88m) 

WING AREA: 927ft (86m?) 

EMPTY WEIGHT: 24,000lb (10,886kg) 


design (the DH.110) but the Air Ministry 
remained uncertain, even though a gradual 
preference for Gloster's GA.5 became 
apparent. However, the crash of the DH.110 
prototype at Farnborough was probably the 
final event that convinced the RAF to opt for 
the GA.5, and while the Royal Navy 
continued to pursue the DH.110 (which 
became the Sea Vixen) the RAF worked with 
Gloster to develop their aircraft into a 
suitable interceptor. 

In stark contrast to de Havilland's sleek, 
twin-boom fighter with swept wings, the 
GA.5 was a large but very simple delta wing 
design, comprising a relatively 
unsophisticated flat fuselage with side-by- 


die^ 


side engines and large circular air intakes in 
the wing roots, combined with a raked tail 
fin and a delta-shaped tailplane positioned 
on top. Although the pure delta shape was 
certainly aerodynamically viable (based on a 
great deal of research work based on data 
retrieved from Germany after the war), the 
GA.5 didn't possess the refined, sharply 
swept delta of Dassault's Mirage or Fairey's 
FD.2. The GA.5's plan form was almost 
equilateral. 

The first GA.5 was completed in 1951 and 
on 26 November 1951 it completed its first 
flight, from Gloster's airfield at Moreton 
Valence. Test pilot Bill Waterton reported 
that the aircraft as “as easy to fly as an 


LOADED WEIGHT: 31,580lb (14,325kg) 

MAXIMUM TAKEOFF WEIGHT: 43,165lb (19,580kg) 
POWERPLANT: 2 x Armstrong Siddeley 

Sapphire 7R turbojets, 12,300 Ib thrust each 

E PERFORMANCE 


MAXIMUM SPEED: 610 knots at sea level (710mph 
1,140km/h) 


RANGE: 954miles (1,530km) 

SERVICE CEILING: 52,800ft (15,865m) 
RATE OF CLIMB: 5,400ft/min (27.45m/s) 
WING LOADING: 34lb/ft? (166kg/m?) 
THRUST/WEIGHT: 0.79 


Anson" but it was soon discovered that the 
aircraft had more than a few vices. The 
second prototype (WD808) crashed on 11 
June 1953, killing test pilot Peter Lawrence. 
The aircraft had been flying at low speed 
and had entered a deep stall, the huge main 
wings having effectively acted like a huge 
airbrake, while their increased angle of 
attack had disrupted airflow over the 
high-set tailplane, rendering the aircraft 
uncontrollable. It didn't auger well for the 
new aircraft, particularly as the problem was 
a symptom of the aircraft's fundamental 
design shape, and couldn't be completely 
cured. However, 

the RAF 


Left: A magnifi 

overthe Gloucestershire coun 
a test flight. The airframe was 
clean in external арреагап‹ 
noteworthy that t 


maintained its support for the aircraft, 
probably because it was too late to re- 
consider the DH.110. 

A production order for the GA.5 (named 
Javelin FAW.Mk.1) was issued during 1953 
and the first production aircraft (XA554) 
completed its maiden flight on 22 July 1954. 
Production of the new Javelin was afforded 
'super priority' (the RAF was eager to get the 
fighter into service as swiftly as possible) 
and because Gloster was still manufacturing 
later versions of the Meteor, a great deal of 
production work was undertaken by other 
companies, not least Armstrong Whitworth 
(part of the same Hawker Siddeley Group). 
Further assistance came from the United 


States, some £36.8 million being allocated to 
the project as part of the Mutual Aid 
Defense Program. The first Javelins entered 
RAF service in 1956 with No.46 Squadron 
based at Odiham and the RAF was able to 
begin the process of replacing its older (and 
inadequate) night fighters. The Javelin was 
subject to a seemingly endless series of 
upgrades and modifications, resulting in a 
series of variants; the Mk.1 was followed by 
production of the Mk.2, featuring a 
American Westinghouse AN/APQ-43 radar 
and hydraulic-operated tail surfaces. The T. 
Mk.3 was a dual control version of the 
aircraft, employed as a 
conversion trainer, the 


The fourth Javelin was WT830 and this aircraft introduced a revised wing 
design that was more representative of the production-standard Javelin 
wing. It featured a re-designed leading edge, incorporating a kink in the 
sweep angle. Oddly, the aircraft's starboard wing tip pitot tube appears to 
have been temporarily removed when this photograph was taken. Aeroplane 


This close-up look at the Mk.1 Javelin illustrates many of the design 


features that were common to all Javelin fighter variants. The 
navigator’s rear cockpit is deliberately set low inside the fuselage 
in order to improve aerodynamic performance and to give the 
navigator a better environment for radar work. The airframe 
remains clean and uncluttered, having changed very little from the 
prototype, apart from the inclusion of a new wing leading edge 


Javelin Mk.1 XA552, pictured at the moment of lift-off from Gloster’s factory and test airfield at 
Moreton Valence in Gloucestershire. It’s interesting to note that this very stretch of concrete 
eventually became part of the M5 motorway, and motorists who now speed along the route are 


design. Later variants were to have vortex generators attached to 


the outer wings. Aeroplane 


navigator's rear cockpit being replaced by a 
revised cockpit with controls for an 
instructor, combined with a larger cockpit 
canopy. The Mk.4 incorporated further 
modifications but reverted to the Mk.1's 
Al.17 radar, while the Mk.5 incorporated a 
new wing structure with provision for 
additional fuel. The Javelin Mk.6 combined 
the radar of the Mk.2 with the modified 
wing of the Mk.5, while the Mk.7 introduced 
more powerful engines with a rather basic 


reheat system, as well as a modified wing. 
Finally, the Mk.9 was completed, this being 
the Mk.7 with the later Mk.8's engines and 
wings. 

Although the Javelin became an 
important part of the RAF's inventory (in all, 
some 436 aircraft were manufactured), it 
could be described as adequate at best, or 
disappointing at worst. As a night fighter it 
performed well, and as an all-weather 
interceptor it was an effective and reliable 


unaware that, at this particular point, they are travelling along what was once Moreton's main 
runway, from where countless Javelins and Meteors made test flights. Aeroplane 


aircraft. However it suffered from many 
deficits, perhaps the most dangerous being 
its tendency to stall with little or no 
warning. It wasn't particularly agile, and it 
was never exactly over-powered. Even the 
later Javelin Mk.8 and Mk.9 relied upon an 
engine reheat system that was virtually 
useless, being operable only at high level. 
Thanks to a poor fuel pump system, the 
aircraft would actually lose speed if the 
reheat system was employed at low level – 
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АК .. FKAW)4 XA632 was used as a trials aircraft 
as s = for evaluating and testing the aircraft's 
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бәс Ie -The Javelin was designed to be armed 
- — - with air-to-air missiles, and Javelin 


The Javelin’s fuel capacity was regarded as less-than satisfactory, and to 


improve the aircraft's endurance, external fuel tanks were swiftly developed. In 
order to keep external pylons free for missiles (or indeed additional fuel tanks) 
and to avoid unnecessary aerodynamic drag, Gloster designed 250 gallon 
conformal fuel tanks that could be attached directly to the Javelin's belly. 
Appropriately known as ‘bosom tanks’ these became almost a standard fit on 
operational Javelins, as can be seen in this photo, showing a Javelin crew 
negotiating the Javelin's unusual access ladder, designed to clear the huge 


circular engine air intake. Aeroplane 


a situation that was undoubtedly unique to 
the Javelin. 

Introducing an isopropyl nitrate starting 
system proved to be a major headache, and 
it resulted in non-starts and fires, and such 
was the hastened entry into service that the 
early versions of the Javelin were not even 
equipped to carry the Firestreak missile for 
which it had first been designed. But 
despite these flaws, the Javelin was liked by 
its pilots, with good handling and an almost 


surprising ability to win turning ‘dogfights’ 
thanks to its huge wing surfaces and very 
effective air brakes, that enabled the aircraft 
to lose speed rapidly and turn tightly. 
However the Javelin was virtually 
obsolescent even when it entered service 
and with the supersonic Lightning in 
prospect, the Javelin force began to wind 
down only a decade after it had first come 
into being. The last operational Javelin unit 
(No.60 Squadron) disbanded at RAF Tengah 


A quartet of Javelins from No.228 Operational Conversion Unit, based at Leeming in 
Yorkshire. The OCU was responsible for all operational training on the type, using a 
fleet of Mk.5 aircraft and a smaller number of MK.3 operational trainers. The 
differences between the Mk.5 and Mk.3 are evident in this picture, with the Т35 
longer fuselage clearly visible on XH396 at the rear of the formation. Aeroplane 


in Singapore in April 1968 and after that 
date only a handful of Javelins remained 
active on test and research duties. 

The last flying Javelin was XH897, 
employed by A&AEE Boscombe Down as a 
high-speed calibration and chase aircraft. It 
remained in use until 25 January 1975 when 
it flew into the former Javelin base at 
Duxford, to join the Imperial War Museum 
collection, thereby ending the Javelin's long 
and rather troubled story. e 
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This nostalgic image shows a Javelin Mk.7 from No.64 
Squadron, as ground crews attend to the aircraft 
following a training sortie. The surroundings will be 
familiar to many people, this being RAF Duxford, No.64 
Squadron's home base whilst operating Javelins. The 
same hangars still exist to this day, all housing a 
mixture of war birds and other exhibits belonging to 
the Imperial War Museum. Aeroplane 


Javelin MK.7 XH794 is pictured getting airborne from RAF Duxford's historic runway, the even more 
historical WWl-era hangars visible in the distance. XH794 ceased flying on 9 March 1962 when it suffered a 
hydraulic failure on landing at Wildenrath and overshot the runway, striking a telegraph pole and finally 
overturning. The pilot ejected but the navigator was trapped inside the aircraft for some hours before 
being released. Aeroplane 


XJ125 was the second Javelin Mk.8 to be completed and it was exhibited to the 
public during the 1959 SBAC Show at Farnborough, as illustrated here during its 
flying demonstration, with landing gear down and the huge wing flaps and 
speed brakes extended. Also clearly visible is the rudimentary reheat unit that 
was employed on the Javelin Mk.8 and Mk.9. It provided a degree of additional 
thrust but because of fuel pump problems the reheat system could only be 
employed at altitude. Aeroplane 
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Dielectric nose. 


2 Scanner. 


1 


Gyro gunsight. 
4 Pilot 


3 


5 ejection seat. 


5 Twinsliding hoods. 
6  Radaroperator 


5 ejection seat. 
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Grumman F-14 Tomcat 


THE SWING-WING F-14 Tomcat might be 
regarded as a relatively modern aircraft 
that sits firmly in the post-Cold War 
era. However, the origins of the Tomcat 
programme go back to the 1950s when 
the United States Navy first examined its 
long-term requirements. Eventually, it was 
established that a long-range interceptor 
would be needed to protect carrier battle 
groups from the threat of attack by Soviet 
bombers, and the anti-ship weapons that 
they might carry. 

This requirement slowly matured into 
a direct replacement programme for the 
F-4 Phantom that formed the backbone 
of the US Navy's fighter force through the 


Nasa 834 (a US Navy F-14 loaned to Nasa) was operated at the 
адепсу5 Dryden facility through 1986 and 1987 to explore 
laminar flow properties on aircraft with variable-sweep wings. 
The Variable Sweep Transition Flight Experiment (VSTFE) 
programme involved the testing of various laminar wing types, 
using the Tomcat's outer wing structure. After completion of 
this programme, the research into laminar flow continued on 
the F-16XL. Nasa 


— > ---- 


19605. Politics had a major effect on the 
story, when US Defense Secretary Robert 
McNamara effectively bullied the Navy into 
co-operating with the USAF on the TFX 
programme to create a multi-functional 
aircraft that could satisfy the needs of both 
services. 

Both the USAF and Navy were far from 
enthusiastic about the TFX concept, and 
the Navy opposed the idea vociferously, 
claiming that the resulting aircraft would 
be compromised as a fighter, if it had been 
designed as an attack aircraft. However, the 
TFX programme (which became the F-111) 
was plagued by developmental problems 
and the Navy began to look for suitable 


alternatives. After a great deal of political 
wrangling, the Navy managed to convince 
Congress to cancel funding for the naval 
F-111B and enable a better design to be 
pursued. 

Naval Air Systems Command issued 
requests for proposals to meet a new Naval 
Fighter Experimental (VFX) programme 
design that would be capable of achieving 
Mach 2.2. It would have a two-man crew 
and would incorporate an M-61 cannon as 
well as provision for six AIM-7 Sparrow and 
four AIM-9 Sidewinder AAMs. Alternatively, 
it would carry six AIM-54 Phoenix missiles. 
Grumman's proposal was accepted in 
January 1969, having been identified as the 


Tomcats packed onto the deck of the USS Harry S. Truman, wings folded at maximum sweep and cockpit 
canopies open. A member of the carrier's ground crew сап be seen on one of the aircraft, near to an 
engine intake vent, ahead of the huge wing box structure, housing the pivots and operating mechanisms 
for the wings. Also visible are the fold-out access doors in the forward fuselage sides, enabling crews to 
access and egress the aircraft without any need for auxiliary ladder equipment. US Navy 


F-14 Tomcats pictured inside Grumman's Calverton facility, as they near completion. The first F-14A 
(157980) rolled off the production line in December 1970 and on the 21st of that month the aircraft made 
its first test flight in the hands of project test pilot Bob Millar, with Grummans chief test pilot Robert 
Smythe in the rear cockpit. On the second test flight the aircraft suffered double hydraulic failure and the 
crew were forced to eject from the aircraft, the F-14 being destroyed in the ensuing crash. Grumman 
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GRUMMAN F-1D TOMCAT 


Ш GENERAL CHARACTERISTICS 

CREW: 2 

LENGTH: 62ft 9in (19.1m) 

WINGSPAN: Spread: 64ft (19.55m) 

SWEPT: 38ft (11.58m) 

HEIGHT: 16ft (4.88m) 

WING AREA: 565ft? (54.5m7) 

AIRFOIL: NACA 64A209.65 mod root, 64A208.91 mod tip 
EMPTY WEIGHT: 43,735lb (19,838kg) 
LOADED WEIGHT: 61,000lb (27,700kg) 
MAX. TAKOFF WEIGHT: 74,350lb (33,720kg) 


POWERPLANT: 2 x General Electric F110-GE-400 
afterburning turbofans 


DRY THRUST: 13,810lb (61.4 kN) each 


THRUST WITH AFTERBURNER: 27,800lb (123.7 kN) each 


MAXIMUM FUEL CAPACITY: 16,200lb internal; 20,0001Ь 
with 2x 267gallon external tanks 


E PERFORMANCE 


MAXIMUM SPEED: Mach 2.34 (1,544mph, 2,485 km/h) at 


high altitude 

COMBAT RADIUS: 500nm (575 mi, 926 km) 
FERRY RANGE: 1,600 nmi (1,840miles, 2,960km) 
SERVICE CEILING: 50,000- ft (15,200m) 

RATE OF CLIMB: >45,000ft/min (229m/s) 

WING LOADING: 113.41Б/Ғ2 (553.9kg/m^) 
THRUST/WEIGHT: 0.92 


This F-14D is pictured on board the USS Constellation during April 2003, carefully positioned on 
one of the carrier's hangar deck lifts. Clearly visible here is the ‘patchwork’ paint effect common 
to Tomcats painted in low-visibility camouflage. Because of constant maintenance, the 
camouflage paint scheme regularly required minor ‘touch-up’ applications of spray paint, but 
these colours rarely matched the aircraft's original paint finish, and resulted in some bizarre 
multi-toned effects. US Navy 


Left: Tomcat 164602 is an F-14D model, 
pictured whilst operating with VF-213, the 
‘Black Lions’ on board the USS Theodore 
Roosevelt. The flamboyant markings 
represented a welcome shift way from the 
US Navy’s long obsession with low- 
visibility camouflage and markings, which 
resulted in the traditional bright and 
colourful markings of the US Navy’s units 
being lost. Thankfully, shortly before the 
F-14 fleet was retired, official approval for 
more flamboyant markings was given, 
allowing at least some of the Tomcats to 
restore the dazzling colours that the type 
wore when it first entered US Naval service 
during the early 1970s. US Navy 


design was, at least superficially, surprisingly 
similar to the F-111B with a similar twin- 
engine arrangement and the same variable- 
geometry swing wings. It was certainly just 
as big and was to become the largest and 
heaviest fighter to serve with the US Navy. 
Confidence in the F-14 was high, and 
it was agreed that the usual prototype 
and development programme could be 
shortened to allow full-scale production to 
begin while flight testing and development 
continued. The first aircraft was completed 
in 1970 and on 21 December the Tomcat 
made its first flight, just 22 months after the 
contract had been awarded to Grumman. 


By 1973 the F-14 had entered US Navy 
service and achieve an initial operational 
capability, enabling the gradual wind-down 
of Phantom operations to begin. As a pure 
fighter aircraft, the US Marines eventually 
lost their initial interest in the aircraft, 
even though the USMC did evaluate the 
aircraft and even sent crews to VF-124 to 
train as instructors. It was many years later 
that the Tomcat acquired an air-to-ground 
capability. The early F-14A Tomcat fleet 
was gradually improved with continual 
modifications and changes to avionics and 
other developments but it was the change 
from TF30 engines to the GE F110-400 in 


1987 that produced the first new variant, 
the F-14 Plus, which became the F-14B as of 
1991. The F-14D was also developed during 
the same period, incorporating new digital 
avionics, a data link system, and a new 
'glass' cockpit layout. 

During the 1990s the Tomcat was finally 
modified to undertake the air-to-ground 
role, although when the aircraft found itself 
in the Middle East as part of Operation 
Desert Storm, it was employed only as 
a fighter-interceptor. After the war, the 
F-14 was modified still further to enable 
it to carry and launch precision guided 
munitions and, as such, the modified aircraft 


Astunning night image of an F-14D belonging to VF-41, pictured on board the USS Enterprise. With both engines at full 
power and afterburners selected, the aircraft is seen at the very moment of launch as it begins its stomach-churning 5g 
lurch along the Enterprise's deck, and into the air. As can be seen, the Tomcat's wings are fully extended with leading edge 
slats and training edge flaps deployed, giving the aircraft a significant amount of additional aerodynamic lift, so vital for 
the critical take-off. US Navy 


were designated as the F14A (Upgrade) or 
F-14B (Upgrade). Both Grumman and the 
Navy then proposed ambitious plans for 
further upgrades to plug a gap between the 
retirement of the A-6 and F/A-18E/F Super 
Hornet that was due to enter service. Such 
plans proved to be far too expensive and as 
a cheap and inexpensive alternative, a Low 
Altitude Navigation and Targeting Infrared 
for Night (LANTIRN) targeting pod was 
developed for the Tomcat. The LANTIRN pod 
provided the F-14 with a forward-looking 
infrared (FLIR) camera for night operations 
and a laser target designator to direct laser- 
guided bombs (LGB). 


Only Iran was to become an export 
customer for the Tomcat, for during the 
early 1970s the Imperial Iranian Air Force 
(IIAF) was searching for an advanced 
fighter, capable of intercepting Soviet MiG- 
25 reconnaissance flights. Following a visit 
of US President Richard Nixon to lran in 
1972, Iran ordered 30 F-14s and 424 AIM-54 
Phoenix missiles, initiating Project'Persian 
King, worth $300 million. A few months 
later, this order was increased to a total of 80 
Tomcats and 714 Phoenix missiles together 
with spare parts and replacement engines. 
After relations between Iran and the US 
deteriorated, the US made strenuous efforts 
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The US Navy’s first decommissioned F-14A Tomcat enjoyed a rather unusual end to 
its service life, temporarily becoming a road vehicle. It is pictured as it clears an 
overpass by a few inches during transportation from San Angelo Regional Airport to 
Goodfellow Air Force Base, Texas, on 13 August, 2004. Goodfellow AFB acquired the 
Tomcat to be used for training by the 312th Training Squadron's Fire Training 
Academy. The aircraft's engines, weapons, and related systems were removed 
before transport to the site. USAF 


Оп 31 Мау 2003, ап F-14D Tomcat assigned to the ‘Bounty Hunters’ of Fighter 
Squadron Two (VF-2), heads back to its home base, Naval Air Station Oceana, Va., 
after a successful seven month deployment aboard the aircraft carrier USS 
Constellation (CV 64) in support of Operations Iraqi Freedom, Enduring Freedom and 
Southern Watch. In the background if one of the unit's F/A-18 Super Hornets, onto 
which the unit converted, after retiring their Tomcats. US Navy 


There was only one export customer for the F-14, this being the Imperial Iranian Air 
Force. At the time of the Tomcat's manufacture, Iran was blessed with significant 
support from America in terms of military assistance, in the belief that Iran could 
act as a useful ‘buffer’ between the West and the expansion of Soviet presence in 
the Persian Gulf. Grumman 


to deny Iran any means of maintaining its 
Tomcats but even today lran still boasts a 
sizeable operational F-14 fleet, even though 
- rather ironically - the US Navy has long 
abandoned its Tomcats. 

As the F/A-18E/F Super Hornet entered 
service, the gradual withdrawal of the F-14s 
began and the last operational flight took 
place on 8 February 2006, although the very 
last American F-14 flight took place on 4th 
October. This marked the end of a long but 
remarkably uneventful service life for the 
mighty F-14, much loved by all those who 
were fortunate to fly it, and publicly famous 
after its starring role in the movie Top Gun. & 


Grumman F-14A Tomcat 
Anti-collision beacons 
DECM/RCVR antenna 
Honeycomb rudders 
Honeycomb-sandwich fin skin 
Rear navigation light 
Fuel dump line 
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7 Exhaust nozzles 

8 Engine rear mount/stabilizer 
mounting spectacle beam 

9 Tailplaneactuator 

10 Tailplane pivot mounting 

11 Boron-epoxy stabilizer 

12 Honeycomb trailing edge 

13 APR-25 receiving antenna 

14 Wing position (fully swept) 

15 Ventral fin 

16 Engine oil-cooler air intake 

17 UHF-band blade antenna 

18 Aftfuselage structure 
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Multi-bolt fin attachments 
Arresting hook damper 
Tailplane control linkage 
Airbrake (upper surface) 


Revised (reduced) aft fuselage 
planform (aircraft No 87 
onwards) 


Fin spigot mounting 

Vent tank 

Aft fuselage integral tanks 
Finroot fairing 

Port tailplane 

Wing position (fully swept) 


Inflatable seal (wing fully 
forward) 


Port Pratt & Whitney 
TF30-P-412 turbofan 


Control runs 

Aft fuselage attachment link 
Carapace stiffeners (4) 

VHF antennae 

Wing spar box pivot support 
structure (titanium) 
Wing-fold screw-jack 

Flap drive shaft 

Flaps 

Wingtip formation lights (low 
intensity) 

Port navigation light 
Leading-edge slats 

Wing integral tank 


Slat drive shaft 

Wing pivot mounting 
Mainwheel wells 

Inlet bleed air doors 

ECS heat exchanger outlets 
Navigation light (above and 
below glove vane) 

Glove vane (open position) 
Hinged canopy 
Single-piece canopy frame 
(forged aluminium) 
Rear-view mirrors (pilot 3, 
NFO 1) 

Detail data display 

Pilot's ejection seat (Martin 
Baker GRU-7A zero-zero) 
Vertical display indicator 
group 


Windscreen (armoured glass) 
Windscreen rain-removal 
ducting 

UHF/ADF antenna 


Fuel probe (retracted) 


Windscreen temperature 
controller 

AWG-9 planar-array radar 
scanner 

IFF array 

Upward-hinged radome 
Radar tuning horn 
Infra-red seeker/TV optical 
unit 

Anti-collision beacon 
Electronics compartment 
Low-intensity formation lights 
Ground refuelling point 
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This image shows an 
interesting period during 
VF-1435 history, when the unit 
transitioned from the Tomcat 
onto the F-18 Hornet. Like 
many other US Navy units, the 
famous 'Pukin Dogs' traded 
their Tomcats for the F/A-18E 
Super Hornet and in 2005 the 
unit was re-designated as 
VFA-143, reflecting its status as 
a combined fighter and attack 
unit. A year later when the unit 
made its first operational 
deployment with the Super 
Hornet, the US Navy had 
effectively said goodbye to the 
Tomcat for good. US Navy 


In-flight refuelling probe door 
Rudder pedals 

Nosewheel doors 

Catapult launch bar 

Twin nosewheels 

Nosewheel leg 

Retraction jack 

LOX (liquid-oxygen containers) 
M61-A1 rotary cannon below 
cockpit (port side) 

ECM receiver/transmitter 
NFO’s ejection seat 

Aft pressure bulkhead 

Canopy actuator 

Transformer rectifiers 
Air-data computer 

Machined fuselage frames 
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Forward fuselage integral 
tanks 

Main fuselage longerons 
(titanium) 

Intake ‘ramp’ doors (three) 
Navigation light (above and 
below glove vane) 

Glove vane actuator 
Pneumatic inlet actuator 
Wing glove machined spars 
Glove vane pivot 

Inlet upper surface 


Four Phoenix AAMs in 
semi-recessed belly 
installation 


Intake 
Mainwheel door 
Mainwheel drag strut 


100 Sidewinder AAM launchshoe 


101 Wing glove stores pylon 
(cranked) 


102 Phoenix AAM 

103 Starboard mainwheel 

104 Torque links 

105 Mainwheel leg 

106 Wing skinning 

107 Maneuver-flap actuating 
linkage 

108 Fuel vent and scavenge lines 

109 Leading-edge slats 

110 Integral wing tank 

111 Spoilers 

112 Flaps 


113 Wingtip formation lights (low 
intensity) 
114 Starboard navigation light 
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probably doomed to failure fri 
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XJ516 was delivered to the Fleet Air Arm in June 
1959. As a FAW.Mk.1 variant, it was temporarily 
assigned to RAE Farnborough on trails before 
joining 892 NAS at Yeovilton. In 1965 it was 
modified to FAW.Mk.2 standard and joined 893 
Naval Air Squadron. It last flew on 16 February 
1968 when it crashed on approach to RNAS 
Yeovilton. It is pictured en-route to the 1959 
SBAC Show at Farnborough, where it was placed 
on public display, suitably adored with four 
dummy Firestreak missiles. Aeroplane 


The first DH.110 aircraft was the 
prototype WG236, which was 
completed at Hatfield during 1951. It 
made its first flight on 26 September 
in the hands of John Cunningham. 
— Sadly, it was to fly for only a year 
_ before itsuffered a catastrophic 

19 the 1952 Farnborough 

pilot and obser 
пса 


WG240 was the second DH.110. 
Painted in an overall glossy black 
paint scheme, it wowed the crowds 
at Farnborough. It was lighter than 
the prototype and had more 
powerful engines. It had been 
designated as display aircraft for 
the 1952 SBACShow but on the day 
of the tragic accident it had 
suffered a technical failure and 
WG236 was substituted at the last 
minute to fly. After the accident, 
WG240's structure was 
strengthened quite substantially, 
paving the way for the structural 
integrity of the production- 
standard aircraft, which became 
the Sea Vixen. Aeroplane 


DE HAVILLAND SEA VIXEN 


Ш GENERAL CHARACTERISTICS 
CREW: 2 

LENGTH: 55ft 7 in (16.94m) 
WINGSPAN: 51ft Oin (15.54m) 
HEIGHT: 10ft 9in (3.28m) 

WING AREA: 648Ғ (60.2m?) 

EMPTY WEIGHT: 27,950lb (12,680kg) 
LOADED WEIGHT: 41,575lb (18,860kg) 


MAXIMUM TAKEOFF 
WEIGHT: 46,750lb (21,205kg) 


POWERPLANT: 2 x Rolls-Royce 
Avon Mk.208 turbojets, 11,000lb thrust each 


Ш PERFORMANCE 


MAXIMUM SPEED: Mach 0.91 (690mph, 
1,110km/h) at sea level 


RANGE: 790miles (1,270km) with internal fuel 
SERVICE CEILING: 48,000ft (14,600m) 


| RATE OF CLIMB: 9,000ft/min (46m/s) 


WING LOADING: 64.2lb/ft (313kg/m^) 
THRUST/WEIGHT: 0.54 
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The third DH.110 was XF828, and this aircraft was more closely 
configured for the naval role it had been designed for. It 
featured a representative naval paint scheme but didn't 
incorporate the folding that had been designed for production 


On 1July 1959 the Sea Vixen entered operational service, No.892 Naval Air Squadron being commissioned on that day at RNAS Yeovilton 
in Somerset. Seven aircraft were assigned to the unit on that date, and they were positioned for display to the media and invited 
guests, still awaiting the application of unit codes and insignia. Aeroplane 


the first production-standard aircraft that 
completed its maiden flight on 20 March 
1957 as the Sea Vixen FAW.Mk.1. 
Designed as an all-weather interceptor, 
the Sea Vixen was primarily armed with 
four de Havilland Firestreak air-to-air 
missiles, although it could also carry 
2-inch rockets (in a launcher pod) or two 
1,000Ib HE bombs (alternatively, four 
500lb bombs), giving the aircraft a useful 


ground attack capacity in addition to its 
primary role. With two Rolls Royce Avon 
208 turbojets, the Sea Vixen Mk.1 could 
attain 690mph with a respectable range 
of around 600 miles, although this figure 
could be extended with the use of aerial 
refueling, for which a large bolt-on probe 
could be attached to the port wing. 
Unusually, the pilot's cockpit was 
positioned to the port side of the aircraft, 


aircraft. On 5 April 1956 XF828 made the type’s first full-arrested 
landing at sea, on HMS Ark Royal and a year later it performed 
the first of the type in-flight refuellings, courtesy of a new 
bolt-on refueling probe. Aeroplane 


This unusual view of the Sea Vixen FAW.Mk.2 illustrates the very 
unusual cockpit arrangement devised for the Sea Vixen. The 
pilot is positioned in a cockpit to the left of the aircraft's 
centerline, while the observer is positioned in his own cockpit, 
buried inside the fuselage to the right of the aircraft's 
centerline. With only a small side window and а tiny hatch 
window (later aircraft had clear hatch roof panels), the 
observer's position was hot, cramped and very claustrophobic. 


enabling the observer (radar operator) to 
be positioned almost abreast of the pilot, 
inside the forward fuselage. The pilot's 
position afforded good all-round visibility 
and the left-handed position gave the 
pilot an excellent view below and ahead 
of the aircraft, at least to one side. For 
the observer, conditions were less-than 
comfortable, although the buried cockpit 
ensured that the observer had a good 

Text continued on page 84 
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This unusual angle on the Sea Vixen illustrates many of the aircraft's key features. Perhaps most notably, the = > 
pilot's cockpit canopy сап be seen clearly to the port side of the aircraft's centerline. Weapons pylons аге visible 

under each wing, and four stations are fitted with adapter pods to carry two small practice bombs, indicative of 

the Sea Vixen' capabilities as a dual-role fighter and attack aircraft. External fuel tanks are also visible under the 

huge wings, which are positioned in their folded position. The nose section could also be hinged sideways to 

reduce the aircraft's overall dimensions even further. A bolt-on refueling probe is also attached. Aeroplane 


А magnificent line-up of Sea Vixen FAW.Mk.2s at Yeovilton, prior to embarkation on board HMS Hermes. In the 
distance a pair of hangars indicate where the famous Fleet Air Arm Museum now stands. Today, the same flight 
line at Yeovilton is usually mostly empty, and the Royal Navy can only dream of such a powerful fighter force, 
illustrated by no less than 19 mighty Vixens (and a 20th example, just visible in the distance). Aeroplane 
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ROYAL NAVY 


Front fuselage, with pressurized cockpit picks 
up on centre-section at 12 and 13. 


1 


11 
12/13 
14/15 
16 


18 


20 


24 


26 


Glass-fibre radome, 2 locking-spigots, 
3 radome lock lever and 4 hinge 
mechanism. 


Nosewheel with retraction jack and 6 
steering jack. 

Fairing doors with deck-approach light 
and landing lights. 

Wheel-well casing above cockpit floor, 
9 pilot to port of it and navigator 10 to 
starboard. 


Navigator's hatch. 
Fuselage connections to centre-section. 
Front and rear pressure bulkheads. 


Pressure flooring with 17 controls 
through step. 


Rocket-pack on each side of nosewheel 
with 19 underfloor operating jack. 


Air-brake, hinged at 21 with 22 op. jack 
(note 23 deep central underfloor keel). 


Wedged fairing fits into space between 
air-brake hinge-arms 25. 


Sliding hood with rack-and-pinion and 
horizontal and vertical rollers running 
in trough 27 (jettisonable by explosive 
charge). 


CENTRE SECTION comprising 


28 


30 


31 
32 
33 
34 
35 
36 


37 
38 


39 


Rib on aircraft centre line with 29 one 
open, braced bay. 


Torsion box between main spars 30-30 
(with 30a catapult launching hook). 


Engine-bay detachable fire walls. 
Spectacle-beam and jetpipe fairing. 
Engine mounting trunnions (rear). 
Engine forward mounting. 

Arrester hook, hinge-point and jack. 


Ram-air turbine drives emergency 
hydraulic pump for flying controls. (Jack- 
in-the-box’ stowage in jetpipe fairing.) 
Hinged arm. 


Down-lock hook keeps unit retracted 
into box against action of spring damper. 
If flying-control hydraulic pressure 

fails, manual release of downlock hook 
extends unit into airstream to provide 
emergency hydraulic supply. 
Capping strip and top cowling 
fasteners. 


QEESS-FIBRE NOSE 


40 Floor structure (including 41 beam 
carrying underfloor auxiliaries gearbox 
by trunnions): 42 drive from engine, 

43 generator and other auxiliaries are 
seen. Drive under starboard bay floor 
from the same gearbox to a second set of 
auxiliaries. 

44 Hydraulic filters in trough. 

45 Undercarriage hinge bracket and 46 
operating jack. 

45a  Undercarriaae hinge axis. 

47 Radius rods and 48 connections to up- 
lock and 49 door operating servodyne. 

WING FOLD 

50 Сепіге-ріапе end rib with 51 wing-fold 
linkage and operating jack. 

52 Fixed pivots of linkage 51. 

53 Bracket оп outer-wing. 

54  Latch-pin operating jack (expands at 
both ends to 55, 56, 57) rocks arms to 
58 open or close latch pins, plus 59 latch 
gear through 60 spring strut to give 
delayed action to pin 59. One end of jack 
54 will be anchored when 61 cam plate is 
blocked by action from cockpit. 

62  Oneoftheouter-wing latches shown 
attached to 63 piece of outer-wing end- 
rib. 

64  Twowing-fold hinge paints. 

65  Light-store pylon housing: 65a light- 
store pylons. 

66 Неаму-ѕќоге pylon housing (drop tanks ог 
bombs can be carried). 

67 Boundary-layer fence. 

AILERON CONTROL 


From 68 stick (with 69 manual control to 
vary gear ratio) thence via 70 and cable-runs 


through step 17 to wing leading-edge, thence -- 
via 71 drive transfer mechanism (one 


half on centre-plane rib, 


the other half on outer- "22708 _ 
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plane rib, halves press together against spring 
to form cable spring-tensioner) thence via 72 
rod and swinging arms to 73 spring-feel unit 
with 74 its centring plate and spring, thence 
to 75 dual-levers, centring strut and autopilot 
actuator and 76 operating jack. 


77 Inductor transmitter between 73 and 75, 
or starboard aileron only. 


Jack pushes upwards guided by 91 radius-rod 
and 92 link to raise 93 tailplane in its guides 
and about 94 its axis. From 89 cam, rods pass 
back to 95 Mach-sensitive gear change. From 
95 coupler cables up into 94 tailplane hinge 
shaft and across to other boom where layout is 
similar. Thence back down to cockpit. 


FLAP CONTROL 


RUDDER CONTROL 96 From driving wheel in port engine bay 
From 78 rudder pedals and cables through (driven by jack alongside in starboard 
pressure glands at 17 (coupling-up to 79 engine bay) thence via 97 cables to 98 
sprocket drive on way). gearbox and shafting. There are chain- 


79 Sprocket drive to 80 dashpot which is drive take-offs to the flaps at 98, at 


© either side of 99 tail boom, at 100 inner- 
ven bl ate bated шеше wing end rib, at 101 outer-wing end rib 


(with coupler between) and at 102 outer 
82 Cable drive from glands 17 up starboard end of outer-wing flap. All have guide 
tail-boom to 83 rudder control unit 


tracks. At 99 they also have flap-tilting 
with 84 its spring-strut and 85 electrical 


(torque) tracks. 
autostabalizer actuator; thence via 
coupler cable up and across 86 tailplane 
front spar down to port fin units and 
down port boom back to cockpit. 
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ALL-MOVING TAILPLANE CONTROL 


From 68 stick via 87 connecting-rod, rs 
g-restriction mechanism 87a and cable glands ж? 
17 up tail boom as at 88 to 89 spring-feel cam,” 
thence to 90 operating-jack control valve. 2 
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Sea Vixen 


103 


Take-off from 103 flap-shaft up boom 
to 103a fin top. Thence along to 104 
tailplane tab-track member hinged at 
105 so as to displace the roller tracking 
106a in it and the 106 moving-tailplane 
tab coupled to it (to give tail-down 
moment to counteract nose-down trim 
change when flaps selected ‘down’). 


PRESSURIZING SYSTEM 


107 


112 


113 


114 


Ram air in both sides under wings at root 
up to 108 heat exchangers (with 108a 
tapping to alternator cooling) thence to 
109 pipe to 110 fan. 


Meanwhile, hot air bleed from each 
engine at 15th compressor stage comes 
via 113 to exchanger 108 and up to 111 
cold-air unit turbine. Mixture then on up 
to 114 water extractor. 


Hot air also direct to 114 extractor via 
115 temperature control valve. 


Warm air mixture thence via 116 to 
cabin (canopy demist, punkah louvres, 
windscreen side panels demist). 


TWO ROLLS-ROYCE 


AVON ENGINES 
] 


116a Three-channel duct (outer two demist 
rear canopy, middle demists front 
canopy). 


117 From engine bleed 112 another 
branch 117 down to wing leading edge 
light-store pylons 65 (with 118 heating 
package for pneumatic system). 


118a Ram-air flow. 


119 Branch off from 118 passes straight 
through to cockpit for windscreen de- 
icing at 119 with 120 exhaust louvres. 


REM-I TURENE 


AIR INTAKE DE-ICING 


121 Gate valve, 15th stage engine air, thence 
via 122 to manifold 123 feeding jackets 
124 around intake ducts and out through 
holes as at 125. 


121a Gate valve for de-icing 
of actual engine. 


121b Engine pressure-relief valve exhausts 
through cowling. 


126 Extension 123 feeds front intakes as at 


127 and boundary layer air bleed facings. 


Same both sides, both engines. 
127a Boundary layer bleed outlet. 


128 Duct beside 107 leads to generator (43) 
for cooling (same each side). 


FIRE ZONES (A, 1 and 2) 

A From spar 30 to front firewall ring 31. 
1 31 to rear firewall 31a. 

2 31a to spectacle beam 32. 


Ram-air exhaust from heat exchanger 108 and 
from fan 110 goes up and along 129 to empty 
into rear-firewall. Some passes via louvres 130 


(EMERG ENC’ HYDR дое oo) into zone 2; remainder along pipe 131 and out 


aft (repeat other side). 


132 Опе 1210 һге-ехїіпдиіѕһег (port and 
starbord undercarriage bays) and 
one бІр bottle alongside duct 109 
with spray nozzles in engine 
bays (zones A, 1 and 2). 


FOWLER-TYPE 


133 Firewire fire-detection system around 
engines. 

134 Engine wheelcase breather. 

135 Invertors with cooling ducts. 

135a Tail-boom bumper and shock absorber. 

135b Drooping leading edge profile outboard 
of fence. 

RADIO AERIALS 

136  TACAN (on fuselage nose). 

137 TACAN (underfuselage by airbrake 20). 

138 VHF (under fuselage nose). 

139 IFF (under fuselage nose). 

140 ТЕЕ (on centre rib of wing). 


Two radio altimeters on bottom skin line below 


140. 


Drawing by 


J. Н. Clark, A.R.Ae.S. 
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This rare image shows the Sea Vixen in action, firing rocket projectiles from a launcher 

pod attached to one of three port wing weapons pylons (the other two being occupied 

by an external fuel tank and a Firestreak missile). XN649 served the Royal Navy as both 
an operational fighter and a ground instructional airframe, before being allocated to a 
museum collection in Wales. When the collection was abandoned, the aircraft was 
scrapped and only its cockpit section now survives with a private owner. 


Above and below: It was hardly surprising that the Royal Navy was always eager to show-off its fleet of Sea Vixens to 
the general public, ever keen to demonstrate the Fleet Air Arm's capabilities and power. Two formation display 
teams were formed with Sea Vixens, the second of these (and the most well known) was ‘Simon's Circus’ comprising 
five aircraft drawn from No.892 Naval Air Squadron, under the leadership of the unit's commanding officer, Lt.Cdr. 
Simon Ideans. The team operated for only one year, but made appearances across the country, ranging from 
Farnborough, Coltishall and Brawdy, to Rosyth, Arbroath and Lossiemouth. Combining high speed, tight and 
precise formation keeping and the judicious use of coloured smoke, Simon's Circus was a very popular but 
short-lived team. 
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Devoid of unit codes or squadron insignia, a pair of Sea Vixens roar into the 
sky at Yeovilton during July 1959, for the benefit of assembled media 
photographers. These factory-fresh aircraft had just been delivered to 
No.892 NAS. XJ491 was modified to FAW.Mk.2 standard in 1965 before being 
written off in an accident in 1969. XJ490 was similarly modified and, after 
retirement, this aircraft was donated to Singapore Polytechnic College for 
static display. Today it is in the Queensland Air Museum in Australia. 


Aeroplane 


Two Sea Vixen FAW.Mk.2 aircraft from No.890 and 766 Naval Air Squadrons are pictured getting airborne from RNAS Yeovilton at the 

start of a training mission. The Sea Vixen Mk.2 was a great improvement over the original Mk.1 design. With re-designed tail booms, an 
additional forward extension enabled more fuel to be carried in ‘pinion tanks’ that extended beyond the wing's leading edge. Equipped 
to operate both Firestreak and the later Red Top AAM, the Sea Vixen Mk.2 could also carry a variety of air-to-ground ordnance, including 


the Bullpup missile and SNEB rocket pods. Aeroplane 


view of his radar screen. Unfortunately he 
had only a restricted view of the outside 
world through two small windows, and the 
result was a dark, hot and claustrophobic 
environment that was far from popular. 
The Mk.1 aircraft was swiftly developed 
into the Sea Vixen FAW.Mk.2, with new- 
build aircraft being ordered and many 
of the Mk.1 fleet being modified to Mk.2 
standard. Although similar to the original 
aircraft, the FAW.Mk.2 featured a number 
of improvements, not least and increased 
fuel capacity, emphasized by the re- 


designed tail boom structure that was 
lengthened to extend ahead of the wing 
leading edge. 

The Sea Vixen’s service life was largely 
uneventful and although the aircraft was 
engaged in a variety of operations around 
the world, it was never called into true 
conflict. Although the aircraft's hapless 
observers were never impressed with 
their dark ‘coal hole’ cockpit, pilots were 
impressed by the Sea Vixen's speed and 
agility, and the excellent thrust provided 
by the Avon engines. But by the late 


XP924 is the only Sea Vixen still maintained in flying condition. 
After service with the Fleet Air Arm, the aircraft was assigned to 
the RAE and was eventually converted to D.MK.3 target drone 
standard although it only rarely (if ever) flew unmanned. After 
withdrawal from the ВАЕ fleet, the aircraft was registered as 
G-VIXN and restored to display condition. In order to secure 
funding for airshow appearances the aircraft was sponsored by a 
drinks company for some time, and suffered the indignity of a 
ghastly promotional paint scheme. Thankfully these awful 
colours have now been removed and the aircraft has been 
fully-restored to represent an operational Fleet Air Arm aircraft. 


1960s the Royal Navy had set its sights 
on the American F-4 Phantom (and an 
ambitious plan to expand and improve 
its carrier power), and the Sea Vixen was 
slowly withdrawn as the new Phantom was 
introduced. 

Having entered service in July 1959, 
the Vixen was largely withdrawn from 
service by 1971 and the last examples were 
assigned to the Fleet requirements & Air 
Direction Unit at Yeovilton, where they 
were used to provide training facilities 
for fighter controllers. By the end of 1972, 
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XP8918 completed its first flight on 

19 October 1962 and a few weeks 

later it was delivered to the Royal 

Navy. It joined 893 Naval Air 

Squadron and was deployed on 

board HMS Victorious but in August 

1963 it was written-off in a flying 
accident. Itisseenhereinhappier — | 
times, climbing away from the deck | 

of HMS Victorious after having | (| 


Sea Vixen FAW.Mk.1 XJ604 is pictured on board HMS Ark Royal, just moments before launching 
ona training mission, armed with Firestreak missiles and carrying external fuel tanks. This 
aircraft (subsequently modified to Mk.2 standard) was one of the last Sea Vixens to leave 


naval service, serving with the Fleet Requirements Unit until the end of 1971. Sadly, the 
aircraft ended its days as a decoy and target airframe on the Otterburn weapons range, being 
used as a target for ground attack missions until its remains were finally removed in 1999. 


Terry Goulding via Mark Rourke 


these aircraft were also withdrawn and the 
Vixen's naval career was over. 

This wasn't the end of the Sea Vixen 
however, as plans were drawn-up to 
create a new unmanned target drone to 
replace the dwindling fleet of Meteors 
that remained in use with the RAE. A 
number of former FAA Vixens were 
assigned to the programme and a handful 
reached the flight testing stage as the Sea 
Vixen D.Mk.3. Sadly, budget reductions 
began to affect the programme and 
when it was established that the Sea 


and Seahawk. Fleet Air Arm 


Vixen wasn't an ideal aircraft for the role 
(its tail booms and tailplane masked the 
infra red signature of the engines), the 
project was finally abandoned, and the 
completed test aircraft were assigned 
to RAE Llanbedr, where they were used 
as ‘shepherd’ aircraft for unmanned 


Meteor and Jindivik target drone flights. 


Additionally, two Sea Vixens were also 
used by Flight Refuelling Ltd. as trials 
aircraft, mostly used as target tugs for 
development of new target facilities 
equipment. 


The last of the line. The sole flying example of the Sea Vixen is now XP924, operated in civilian hands from 
Bournemouth Airport. The aircraft appears at shows across the UK and may well eventually join the Royal 
Navy's Historic Flight at Yeovilton, where it will join other legendary types such as the Swordfish, Sea Fury 


One of the RAE's D3 aircraft eventually 
became the last flying example, and after 
being retired from the RAE's inventory 
it was purchased by a private buyer and 
re-appeared on the UK airshow circuit 
in civilian hands. Subsequently, it was 
repainted in ghastly commercial colours 
as part of a sponsorship deal with a drinks 
company, but more recently it has been 
repainted in authentic Fleet Air Arm 
markings. This aircraft (XP924, registered 
as G-CVIX) remains airworthy and appears 
at shows across the country. @ 
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Mikoyan-Gurevich MiG-21 


THE DIMINUTIVE MIG-21 is 
perhaps the most significant 
Cold War fighter to have been 
created, not least because of 
the sheer numbers of examples 
that were produced. 

Its origins were founded 
in the early 1950s when 
Mikoyan first drew-up a design 
study for a fighter aircraft to 
eventually replace the Soviet's 
MiG-15, MiG-17 and MiG-19 
aircraft. Various concepts were 
proposed, including some 
submitted by other companies 
including Sukhoi, with their 
advanced Su-7 design. Mikoyan 
produced the Ye-1 during 
1954 but this early prototype 
was quickly judged to be 
less-than useful, as its engine 


MiG-21bisD No.117 pictured landing at Zagreb 
Pleso during April 2013. Plans to replace the 
type with former Phantoms, MiG-29s, Gripens, 
F-16s and Mirage F1s were abandoned in 2013 
when it was agreed that a batch of seven 
aircraft would be upgraded and refurbished by 
Ukranian company Ukrspetsexport, with a 
further five aircraft being refurbished from 
other sources. Two aircraft have been lost in 
flying accidents during the 20 years in which 
Croatia has operated the MiG-21. Chris Lofting 


was hopelessly underpowered 
and couldn't give the aircraft a 
supersonic capability. Further 
developments followed (the 
Ye-2 and Ye-3 both with swept 
wing configurations) but it was 
the Ye-4 that provided the basis 
of a production fighter. With 
a new delta wing layout, this 
aircraft made its first flight on 
16 June 1955 and appeared in 
public in July 1956, during a 
Soviet Aviation Day at Tushino. 
Even so, Western analysts 
initially dismissed the aircraft 
as insignificant and sometimes 
attributed the aircraft to 
Sukhoi. 

The MiG-21 was a true 
lightweight fighter, employing 
a simple delta wing design 


This MiG-21F-13 (code name ‘Fishbed C’) was acquired by the USAF, although precisely how remains 
unclear. It was displayed in a collection of Soviet military hardware as part of a ‘Soviet Awareness 
Program' at Bolling AFB in Maryland before being donated to the Smithsonian Collection at the 
National Air and Space Museum in Washington DC. Smithsonian 


Displayed at the National Museum of the US Air Force, MiG-21PF (‘Fishbed D’) is believed to have been one of a number of 
former Soviet aircraft that were acquired covertly during the 1970s and evaluated by the USAF. It is painted to represent 
an aircraft from the North Vietnamese Air Force 921st Fighter Regiment. USAF 


MIKOYAN-GUREVICH MIG21 


E GENERAL CHARACTERISTICS 
CREW: 1 

LENGTH: (with pitot) 47ft 6.86in 
WINGSPAN: 7.154m (23ft 5.66in) 
HEIGHT: 4.125m (13ft 6.41in) 
WING AREA: 23.0m2 (247.3ft) 
GROSS WEIGHT: 8,825kg (19,425lb) 


POWERPLANT: 1 x Tumansky R25-300, 
9,040lb thrust агу, 15,650lb with afterburner 


Ш PERFORMANCE 

MAXIMUM SPEED: 2,500km/h (1,468mph) 
MAXIMUM SPEED: Mach 2.0 

RANGE: (internal fuel) 1,210km (751miles) 
SERVICE CEILING: 17,800m (58,400ft) 
RATE OF CLIMB: 225 m/s (44,280 ft/min) 


6 This rather battle-worn F-7 is pictured in storage at Gjader during September _ 
2006. Albania acquired a fleet of Chengdu J-7 aircraft beginning in the 19705. Т 
These were Chinese-built facsimiles of the MiG-21, manufactured by the 
People's Republic of China following an agreement made for technology 
transfer in 1962. Relations between Albania and China were not good 

3 however, and maintenance of the J-7 fleet became progressively more 


_ difficult and by 2004 the J-7 fleet had been retired. Chris Lofting 


LIC "ы ab. 


Hungary operated the Mi 


until 1980. Further MiG-21s (various versions) continued to be delivered over successive years, and it 
wasn't until 2001 that the very last examples were withdrawn from service. This line-up of 
withdrawn aircraft at Papa (from the 47th Combat Air Regiment) was pictured in 1979. Chris Lofting 


6-21 from 1961, with some 80 MiG-21F-13 aircraft remaining in service 
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Although Libya's military aircraft now carry relatively subdued single-colour national insignia, the 
application of camouflage designed for the local topography endows Libya's MiG-21s with an truly 
eye-catching finish. MiG-21UM No.113 is pictured as it prepares for a training mission over the 


desert. Chris Lofting 


and a single (but powerful) afterburning 
engine. Unusually, Mikoyan adopted a 
'straight-through' engine air intake system 
with a central nose-mounted shock cone 
to house the aircraft's radar system. This 
was deemed to be a risky strategy by 
Western observers as it restricted the 
radar's development potential and the idea 
was never adopted by the US, although it 
was of course embraced by Britain's English 
Electric company, when their Lightning 
interceptor was designed. 


ڪا 


А spectacular view of a Croatian AF MiG-21 roaring skywards, loaded with an external fuel tank and 
four rocket pods. Although the MiG-21 is an old aircraft, Croatia expects to maintain its small fleet of 
12 aircraft active until around 2019, at which stage the aircraft will have reached the end of their 
fatigue lives. 


LanceR-C No.9611 is seen basking in Romanian sunlight at Turzii during July 2006. Some 75 aircraft 
were modified primarily for the air-to-ground role while a further 25 aircraft were upgraded to 
continue the air-to-air fighter role. Additionally, ten twin-seat aircraft were also modernized, and 


Romania’s MiG fleet looks set to remain active for some time to come. Chris Lofting 


Because of its small size, the aircraft 
had only short endurance (initially rated 
at around 45 minutes) and this deficit 
was compounded by the aircraft's fuel 
system that gradually shifted the centre of 
gravity rearwards until the aircraft became 
uncontrollable. Developments of the 
initial production variant enabled the fuel 
capacity to be gradually increased (and 
external fuel tanks were also designed), 
but improvements were mostly made 
atthe expense of decreases in climb 


performance and altitude ability. More 
positively, the aircraft demonstrated 
excellent agility and an impressive turning 
capability and with light wing loading it 
could climb and turn with astonishing 
ease. Even though the MiG-21 was 
primarily a fighter of the 1960s, it proved 
to be more than a match for later designs, 
even including the F-16, when flown in the 
right hands. 

A staggering 10,645 aircraft were 
eventually manufactured in the USSR, 


Wearing an eye-catching paint scheme 
ostensibly designed for camouflage 
purposes, aircraft No.9501 pictured at 
Bacau is a MiG-21 LanceR-B, an upgraded 
version of the basic MiG-21 produced by 
Elbit Systems of Israel and Romania's 
Aerostar SA. As part of this upgrade 
programme, some 110 aircraft were 
modified with new avionics and systems, 
designed to integrate Romania's MiGs 
with Nato forces. Chris Lofting 


MiG-21UMD No.165 is undoubtedly Croatia's most well-known ‘Fishbed’ thanks to its dazzling paint 
scheme, designed to replicate Croatia's national flag. Initially, only four MiG-21s were operated by 
Croatia, thanks to the ‘defection’ of four former Yugoslav pilots. Additional aircraft were slowly 
acquired despite UN sanctions that served to hinder former Yugoslavia countries from obtaining 


warplanes. Chris Lofting 


split between three production facilities 

in Moscow, Gorky and Tbilisi. The aircraft 
(code named 'Fishbed' by Nato) earned its 
place in history during the Vietnam War, 
when the USSR began shipping aircraft to 
the region in support of North Vietnam. 
North Vietnam's pilots reportedly preferred 
to fly the older MiG-17 on the basis that 

it had а lower wing loading (producing 
better turn capability) and a lighter-framed 
cockpit canopy that afforded better all- 
round visibility, but other pilots refuted 
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this view and expressed a clear preference 
for the MiG-21, praising its excellent speed, 
agility and (perhaps most importantly) 
armament. Certainly, some 13 North 
Vietnamese Aces attributed their victories 
to the MiG-21 and fighter ace Nguyen Nhat 
Chieu is quoted as being "always confident 
of a kill over an F-4 Phantom when | was 
flying a MiG-21” There is no doubt that 
USAF and Navy chiefs were appalled by the 
relative ineffectiveness of the F-4 against 
the MiG-21, and it was the creation of their 


Above: The 447th Test and Evaluation Squadron operated an 
unspecified number of former Soviet aircraft types as part of a 
long evaluation programme. Operating from the infamous Area 
51 (Groom Lake) and Tonopah, various MiG-21 aircraft were test 
flown and used to provide specialist combat training for 
selected F-4 Phantom crews. Designated as the YF-100 (oddly, 
this was the original specification for the F-4C Phantom), the 
MiG-21s were eventually retired and donated for museum 
displays. USAF 


Left: Mthough Bulgaria was once a significant operator of the 
MiG-21 with more than 200 aircraft at its disposal, almost all of 
the MiG-21 fleet has now been retired, although it is believed 
that a handful of aircraft are still in use for operational training 
duties. MiG-21bis N0.261 is pictured at Graf Ignatievo during 
exercise Co-operative Key, held in Bulgaria during September 
2005. Chris Lofting 
dissimilar air combat schools that enabled 
American pilots to learn the most effective 
tactics to deal with the diminutive MiG 
fighter, and by the end of the Vietnam 
conflict, American victories against the 
MiG-21 had increased considerably, but 
even at this stage it was undoubtedly 
the skills of the air crews that dictated 
the outcome, and the small, light MiG-21 
was still more than a match for America's 
mighty, twin-engine, two-man Phantom. 
The MiG-21 also played a major role 


Mikoyan MiG 21MF 
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in the Middle East conflicts of the 1960s, 1970s 
and 1980s, as part of the air forces of Egypt, 
Syria and Iraq. The MiG-21 first encountered 
Israeli Mirage IIICs on 14 November 1964, but 

it was not until 14 July 1966 that the first MiG- 
21 was shot down. Six Syrian MiG-21s were 
destroyed by the Israeli's Mirages on 7 April 1967. 
The MiG-21 would also face F-4 Phantoms and 
A-4 Skyhawks, but was eventually forced to 
compete with the more modern F-15 Eagle and 
F-16 Fighting Falcon, that had been acquired by 


Although Soviet MiG-21s have long been retired, the MiG-21 remains 
active in other countries. Croatia maintains a fleet of aircraft and 
occasionally engages in exercises with Nato forces, as illustrated by this 
pair of aircraft trailing an F-14 Tomcat from the US Navy's VF-103 during 
exercise Joint Wings in 2002. US Navy 
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Israel from mid-1970s onwards. During the 
Yom Kippur War, the Israelis claimed a total 
of 73 Egyptian MiG-21s (65 were confirmed). 
Conversely, Egypt claimed 27 confirmed kills 
of Israeli aircraft by its MiG-21s, plus eight 
probable kills. However, Israeli sources state 
that these were exaggerated claims and that 
Israel's losses for the war did not exceed 15. 
Between the end of the Yom Kippur 
War and the start of the 1982 Lebanon 
War, the Israelis obtained F-15s and F-16s, 
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which were far superior to the aged Syrian 
MiG-21MFs. According to the IDF, these 
new aircraft destroyed 24 Syrian MiG-21s 
through this period, although the Syrians 
claimed five kills against IDF aircraft with 
their MiG-21s. 

The MiG-21 was exported to many 
countries, and, despite its increasing age, 
the type remains in active service with 
more than a dozen air arms even to this 
day. Russia has of course shifted to far more 


modern fighter designs such as the Su-27 
and MiG-29, but the 'Fishbed'is still very 
much in business, both in its original form 
and as the Chengdu J-7, a license-built 
facsimile of the MiG-21 produced in China. 
Incredibly, it is reported that production of 
the J-7 only ended in 2013, suggesting that 
the unmistakable shape of the MiG-21 is 
likely to be in the sky for many more years to 
come - pretty impressive for a fighter dating 
from 1955! ® 
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Mikoyan-Gurevich MiG-29 


THE USSR WAS formally dissolved late in 
1991, effectively ending the long years of 
the Cold War that had begun in the late 
1940s. By this stage, both Eastern and 
Western powers had poured unimaginable 
amounts of money into seemingly endless 
weapons systems, including a succession of 
increasingly complex and capable combat 
aircraft. Fighter aircraft design had changed 
so much in 40 years that the aircraft of the 
1940s seemed almost prehistoric with the 
combat jets that roamed the skies over 
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Ш GENERAL CHARACTERISTICS 
CREW: 1 

LENGTH: 17.37m (57ft) 

WINGSPAN: 11.4 m (37ft 3in) 
HEIGHT: 4.73m (15ft 6in) 

WING AREA: 38m (409ft)) 

EMPTY WEIGHT: 11,000kg (24,250lb) 
LOADED WEIGHT: 15,300kg (33,730lb) 


Europe in 1990. 

Perhaps the most classical example of 
the definitive ‘Cold War Jet’ (if there is such 
athing) is Mikoyan's MiG-29. Designed 
as a fourth generation’ jet fighter, the 
MiG-29 was the latest in a long line of 
Soviet warplanes designed to counter the 
perceived threat of Western aggression. 
Indeed, the MiG-29 was created in direct 
response to a very clear threat - the 
American F-15 Eagle that had been ordered 
into production during 1969. Soviet 


MAX. TAKE OFF WEIGHT: 20,000kg (44,100Ib) 


POWERPLANT: 2 x Klimov RD-33 afterburning turbofans, 


8,300 kg (81.4kN, 18,300lb) each 


defence chiefs believed (with good reason) 
that the F-15 would easily out-perform 
anything in the Soviet Air Force's inventory 
and both from a military perspective and a 
wider political viewpoint, it was vital that a 
new Soviet fighter should be designed that 
would be as capable as - or better than – 
the F-15. 

Ultimately, it was agreed that two 
different designs would be required, 
one being a large, complex and very 
sophisticated aircraft while the other would 


Main image: The MiG-29SMT represented a fundamental 
upgrading of the original MiG-29 aircraft and entered 


production in 2004. New features included new high-precision 
weapons, and a multi-functional multi-mode pulse-Doppler 
airborne ‘Zhuk-ME’ radar with enhanced scanning angles in 
azimuth, twice increased detection range, less weight and 
higher reliability. The ‘Zhuk-ME’ radar provides for tracking up 
to 10 air targets with capability of simultaneous firing of four 
targets with missiles. The cockpit layout was revised to include 
two new wide-screen MFD-10-6 multi-function color displays 
and incorporates the HOTAS functions. 

An INS-GPS navigation system was incorporated into the 
navigation equipment and the aircraft is equipped with 
in-flight refuelling facility, courtesy of an extendable probe 
system. Perhaps the most obvious modification is the greatly 
increased fuel capacity, thanks to a new conformal fuel tank 
under the fuselage and additional capacity in an enlarged 
dorsal spine. Illustrated is RF-92936, landing at Chkalovsky 
near Moscow, during August 2012. Chris Lofting 


E PERFORMANCE 


MAXIMUM SPEED: Mach 2.25 (2,400km/h, 1,490 mph) At 
low altitude: Mach 1.25 (1,500km/h, 930mph) 


RANGE: 1,430km (772nm) with maximum internal fuel 


FERRY RANGE: 2,100km with one drop tank 
SERVICE CEILING: 18,013m (59,100ft) 


RATE OF CLIMB: initial 330m/s average 109m/s. 
0-6000m (65,000ft/min) 


WING LOADING: 403kg/m (82Ib/ft’) 
THRUST/WEIGHT: 1.09 


be a more simple, agile and (relatively) 
inexpensive machine. It was an approach 
that had also been adopted by the 
Americans, resulting in the production of 
the larger F-15 Eagle and the smaller F-16 
Fighting Falcon. 

Sukhoi assumed responsibility for the 
larger Soviet design (which eventually 
became the Su-27) while Mikoyan 


embarked upon the creation of the MiG-29. 


Detailed design work on the project began 
during 1974 and by 1977 the first aircraft 


The MiG-29 was developed in response to 
America's advances in jet fighter design. The 
emergence of the General Dynamics F-16 and 
the McDonnell Douglas F-15 Eagle provoked 
Soviet Air Force chiefs to look for a new aircraft 
that was capable of matching (or bettering) 
their performance. The result was a decision to 
create two distinct types of aircraft, one being a 
very sophisticated fighter and interceptor while 
the other would be a smaller and more simple 
lightweight fighter. The larger design was 
awarded to Sukhoi, and eventually resulted in 
the mighty Su-29 (Nato code name Flanker’) 
while the light weight design was given to 
Mikoyan, and eventually produced the MiG-29, 
code named ‘Fulcrum’ by Nato. Illustrated are 
MiG-29s from the Hungarian Air Force, pictured 
shortly before the type was withdrawn from 
active service with that air arm. Mikoyan 


were being completed. Making its first 
flight on 6 October 1977, the new fighter 
prototype was quickly spotted by American 
intelligence analysts, and the aircraft was 
given the code name ‘Ram-L on account 

of its location at the Zhukovsky flight test 
centre, near the town of Ramenskoye. 
Development of the aircraft was keenly 
followed through the use of reconnaissance 
imagery although there was nothing 

to indicate to intelligence experts that 

the flight test programme had suffered 


RF-929 
BEC ROCE 


ИЙ 
= 


significant problems, when two of the 
prototypes crashed after suffering engine 
malfunctions. However, by August 1983, the 
MiG-29 was ready to enter service and the 
first aircraft began flying at the air force's 
Kubinka air base. Acceptance trials were 
completed in 1984 and deliveries to Soviet 
Frontal Aviation commences during the 
same year. 

Little was known about the MiG-29's 
capabilities although it was estimated that 
the aircraft would be more than a match for 
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Hungary received three batches of MiG-29 aircraft directly from Russia (as part of a debt repayment 
arrangement), commencing in 1993. Based at Kecskemet, the fleet of 28 aircraft proved to be 
expensive to operate and by December 2010 they had been withdrawn from service, with eight 
aircraft being offered for sale at a figure of $18 million. During 2008 one MiG-29 was painted in a 
special paint scheme to celebrate the Air Force's anniversary, depicting a flash-back to World War 
two on the upper surfaces of the aircraft's modern camouflage. Chris Lofting 


the F-16 and perhaps the F-15 too. It wasn't 
until July 1986 that the West finally got a 
closer look at the MiG-29 when six aircraft 
visited Finland to display in public outside 
the Soviet Union for the first time. 

In 1988 the world's aviation media could 
hardly believe the sight of two MiG-29s 
entering United Kingdom airspace, making 
their way to Farnborough to appear in 


public at the SBAC show. It was by any 
standards a remarkable event, when Soviet 
technology had always been hidden so 

far away, behind the Iron Curtain. Nato 
gave the MiG-29 the code name ‘Fulcrum’ 
and with a Soviet tradition of not naming 
aircraft still in force, it wasn't long before 
even Russian pilots were referring to their 
own aircraft as the Fulcrum. Downgraded 


p. Nu. — ? P ITEM к. 
Romania received its first MiG-29s in December 1989, shortly before the country's revolution began. 
Atotal of 18 aircraft entered service, one being obtained from Moldavia. The aircraft saw only a brief 
period of service with the Romanian Air Force, largely because of the cost and complexity involved in 
operating the type. Plans were made to upgrade the fleet to a more sophisticated ‘Sniper’ version, 
but a cheaper alternative was finally chosen, and a larger fleet of MiG-21s was modified to ‘LanceR’ 
standard. The MiG-29s were gradually withdrawn and by 2003 they had all been placed in long-term 
storage. Aircraft 46 is illustrated here in storage at Constanta, during 1986. Chris Lofting 
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Peru currently operates a fleet of 19 MiG-29s following an upgrade programme which included 
installation of'glass cockpit' with advanced avionics, updated radar, refuelling system, and provision 
for new missile launching capabilities (using R-77 air-to-air missiles and PKR Kh-31A, PRLR Kh-31P 
and UR Kh-29 air-to-surface missiles). The assessment of technical condition of components and 
engines was also performed (with optional replacement where necessary), and electrical wiring was 
replaced. As a result of this upgrade the service life of the aircraft was extended by some 4,000 
hours. Peru operates 17 MiG-29S fighters and two twin-seated MiG-29UBs, forming part of the 6th 
group, located at Pedro Ruis Galio base (Chiclayo). Sixteen MiG-29S and two MiG-29UB aircraft were 
originally acquired by the Peruvian Ministry of Defense during 1996 from Belarus. ikoyan 


In keeping with modern combat aircraft thinking, Mikoyan also 
developed the MiG-29 as a twin-seat aircraft with dual controls, 
necessary for pilot conversion onto the type and for continuation 
training. Although essentially similar to the single-seat MiG-29, the 
MiG-29UB (Nato Codename ‘Fulcrum B’ and the single-seat aircraft 
designated ‘Fulcrum A’) was designed to carry no radar in order to 
compensate for the larger forward fuselage and second cockpit. With 
a refined nose profile, the aircraft maintained the same performance 
as the single seater, and numerous examples were assigned to Soviet 
units, and to export customers. First flight of the MiG-29UB was made 
| | on28 April 1981 and three aircraft were assigned to the type's 
development programme. Mikoyan 


versions of the basic aircraft were soon 
exported to various countries, some within 
the Warsaw Pact, others not, and by the end 
of the Cold War the MiG-29 had become a 
prolific fighter type across Eastern Europe. 

Today, the MiG-29 remains at the forefront 
of Russia's combat aircraft inventory, in 
company with the Su-27. Various derivatives 
of the aircraft have emerged, embracing 


Despite being designed as a relatively simple aircraft, the MiG-29 
exhibits many elements of advanced design. The two large air 
intakes are raked outwards, with large supplementary inlet 
doors on the wing roots, combined with retractable main doors 
that prevent the engines from ingesting foreign objects whilst 
on the ground. The twin tail fins are angled outwards to provide 
additional directional stability. On the aircraft's nose, an unusual 
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clear sphere reveals the S-31E2 KOLS, a combined laser 
rangefinder and IRST (Infra red Search and track) sensor, which 
can be slaved to the aircraft's radar, providing the aircraft with 
precise gun-aiming accuracy. Rather less sophisticated (but 
typical of Soviet design) is the nose wheel shroud, designed to 
prevent foreign objects from entering the engine air intakes or 
damaging the aircraft's lower surfaces, should the aircraft be 


operated from unprepared rough field sites. As can be seen, the 
aircraft also carries a single GSh-30-130 mm cannon in the port 
wing root. This originally had a 150-round magazine, reduced to 
100 rounds in later variants. Original production MiG-29B aircraft 
could not fire the cannon when carrying a center line fuel tank as 
it blocked the shell ejection port, however this issue was 
corrected in the MiG-29S and later versions. Mikoyan 


MiG-29K was developed in the late 1970s when the Soviet Navy developed a requirement for a 
supersonic carrier-based fighter. Mikoyan design bureau designed a ‘proof of concept’ version of the 
MiG-29 fitted with a stronger undercarriage and a reinforced tail section with an arrestor hook, 


designated as the MiG-29KVP (Korotkii Vzlet i Posadka, or ‘short take off and landing’) variant. The KVP 


first flew оп 21 August 1982. Mikoyan eventually decided to base the definitive naval version on the 
advanced MiG-29M that was already under development, modified with new undercarriage and 
folding wings of greater area, and designated the MiG-29K (Korabelniy or ‘ship based"), featuring a 
new multi-function radar, HOTAS (hands-on-throttle-and-stick) functions, RVV-AE air-to-air active 


Poland became one of the 26 operators of the Fulcrum across the world. In total, the Polish Air Force 
acquired 32 aircraft, comprising of 26 MiG-29A and MiG-29G air defense fighters and eight MiG-29UB 
and MiG-29GT twin-seat trainers. Fourteen of Poland's aircraft (the MiG-29G/GTs) were sold to Poland 
in 2004 by the German Luftwaffe for a symbolic price of just one Euro, having previously been 
operated by the Luftwaffe following the unification of East and West German military forces in 1990. 
A further ten MiGs — one trainer and nine single seat derivatives — are former Czech Air Force 
aircraft, acquired in exchange for a number of Polish-made PZL W-3A ‘Sokol’ helicopters in 1996. 
Poland's Fulcrums are grouped into two squadrons, located at two bases. One of them, the 

1st Tactical Squadron (1.elt), is based at the 23rd Air Base in Minsk Mazowiecki, near the capital of 
Warsaw. 1.elt continues the tradition of the 7th Squadron ‘Tadeusz Kosciuszko’ formed in 1920. 
Since 1.elt was initially based in Warsaw and its original role was to protect the city, the squadron 


uses the name ‘Warszawa’ and all its aircraft are marked with the city’s adopted mermaid symbol. 


homing missiles, anti-ship and anti-radar missiles, as well as air-to-ground precision-guided weapons. 
Aircraft No.56 (illustrated) was painted in special markings to celebrate the anniversary of Polish 


The MiG-29KUB (illustrated) was a direct development of the MiG-29K, with a second cockpit and dual 


controls. Mikoyan 


improvements in avionics, engine and 
aerodynamic performance, although the 
basic aircraft has changed little since it 
first emerged. Exports continue and at 
least 26 countries continue to operate the 
type, many having processed their aircraft 
through modernisation programmes with 
the prospect of further upgrades to come. 
Even so, the MiG-29 is reaching the end of 


fighter ace Marian Pisarek. Chris Lofting 


its design potential and it is unlikely that any 
further major developments of the aircraft 
will be pursued. 

With the benefit of hindsight, it is still 
unclear whether the MiG-29 really was the 
formidable fighter that the West imagined 
it to be. Certainly it did have relatively 
crude systems (at least in its early versions), 
unreliable radar being the most obvious, 


but in terms of aerodynamic performance 
the aircraft was as fast, agile and tough 

as it had appeared to be when Mikoyan's 
test pilots began displaying the aircraft to 
the West. But with the end of the Cold War 
the MiG-29 never had to prove its abilities, 
and became a shining example of Soviet 
design, from the darkest days of East-West 
confrontation. & 


The Russian Navy ordered 24 MiG-29Ks in 2009 for their carrier Admiral Kuznetsov and 
deliveries began in 2010. An order for 20 MiG-29K fighter-bombers and four MiG-29KUB 
operational trainers (to replace the Sukhoi Su-33) was announced in February 2012. India 
ordered 12 MiG-29K single-seat and four MiG-29KUB two-seat fighters during 2004 and 
deliveries began in December 2009. Prior to their delivery to India, the MiG-29Ks underwent 
testing on board the Admiral Kuznetsov and, in January 2010, India and Russia signed a deal 
worth US$1.2 billion for the Indian Navy to receive an additional 29 MiG-29Ks. The aircraft 
entered operational service with India in February 2010 with deliveries continuing through 
2012. The fighters were based at INS Hansa in Goa on India's west coast until the carrier INS 
Vikramaditya joined the fleet. The carrier will support up to up to 24 MiG-29K/KUB fighters and 
the future indigenous aircraft carrier Vikrant, currently being built by India, is also likely to 
carry these aircraft when it is completed. Mikoyan 


Left: Although The Soviet Air Force's MiG-29 aircraft were almost 
inevitably camouflaged to a fairly uniform standard, a great deal 
has changed since the days of the Cold War, not least in Russia, 
where many Air Force aircraft have appeared in flamboyant paint 
schemes. Aircraft No.28 is just one such example, resplendent in 
an eye-catching and very patriotic colour scheme that is showing 
more than a few signs of wear and tear. Even though the MiG-29 
was one of the most advanced Cold War-era fighters, the aircraft 
still exhibits some almost agricultural features when seen from 
some angles. Chris Lofting 


The Ukrainian Air Force was established on 17 March 1992, inheriting a huge number of former Soviet 
bomber, attack and fighter aircraft as well as significant numbers of support aircraft types. In 2011 

an International Institute for Strategic Studies report estimated that Ukraine's Air Force included 

one Sukhoi Su-24M regiment, five regiments of Mikoyan MiG-29s and Sukhoi Su-27, one regiment 
with Sukhoi Su-25, two squadrons with Sukhoi Su-24MR aircraft, three transport regiments, some 
support helicopter squadrons, one helicopter training regiment, and some air training squadrons with 
1-395. Тһе 1155 assessed the overall force size as 817 aircraft of all types and 43,100 personnel. Russian 
sources disputed these figures, and a great deal of rationalization has taken place, with large numbers 
of aircraft being withdrawn or scrapped, while smaller purchases of new aircraft are funded. It is 
estimated that around 80 MiG-29s are currently operational, although this figure is uncertain, and may 
well change as older MiG-29s are replaced by more modern variants. Aircraft No.55 (illustrated) is 
pictured landing at Ivano Frankivsk during an exercise in September 2011. Chris Lofting 
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The Luftwaffe's MiG-29s were withdrawn 
in 2003, 22 of the remaining 23 aircraft 
being transferred to Poland. Despite its 
shortcomings, the Luftwaffe's MiG pilots 
had great respect for the aircraft; "When 
all that is said and done, the MiG-29 is a 
superb fighter for close-in combat, even 
compared with aircraft like the F-15, 
F-16 and F/A-18. This is due to the 
aircraft's superb aerodynamics and 
helmet-mounted sight. Inside ten 
nautical miles I’m hard to defeat, and 
with the IRST, helmet sight and Archer 
missiles | can't be beaten. Period. Even 
against the latest Block 50 F-16s the 
MiG-29 is virtually invulnerable in the 
close-in scenario. On one occasion I 
remember the F-16s did score some kills 
eventually, but only after taking 18 
Archers. They couldn't believe it at the 

| debrief, they got up and left the room"! 
| Luftwaffe 


Left: The1999 war between Yugoslavia 
and the Nato coalition involved combat 
between the Yugoslav Air Force (the 
predecessor of today's Serbian Air Force) 
and the opposing air forces of 

Nato. United States Air 

Force F-15s and F-16s attacked the 
defending Yugoslav fighters, these 
usually being usually MiG-29s, which 
were in poor condition due to lack of 
spare parts and proper maintenance. A 
total of six Yugoslav MiG-29s was shot 
down in 1999, three being destroyed 

by USAF Eagles, one by a USAF F-16, and 
one by a RNAF F-16. One further aircraft 


к” was destroyed by friendly fire from the 
ground. Krasimir Grosev 


This impressive close-up look at a Russian MiG-29 in August 2009 illustrates the 
MiG-29UB^ unique features, particularly the re-shaped nose contours, created by the 
deletion of the aircraft's radar gear. The second (rear) cockpit is occupied by an Air 
Force instructor, and his periscope equipment is clearly visible, affording a good view 
ahead of the aircraft, over the top of the front cockpit. Unusually, the aircraft wears a 
relatively rare camouflage scheme comprising of a dark grey pattern over a lighter 
grey base that extends around the entire airframe. As ever, in keeping with standard 
Soviet policy, the landing gear's wheel hubs are painted in green. Chris Lofting 
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А12007 
Gloster Javelin FAW.9/9R 


п First injection moulded 1:48 
Gloster Javelin to be produced. 


ш Detailed crew access ladder. 

ш Optional open or closed canopy. 

= Poseable elevators, ailerons, 
rudder, flaps and airbrakes. 

= Removable intake and jet pipe 
covers. 

m= Optional detailed armament апа 
fuel tanks. 


Scan this QR code with 
your smartphone to find 
out more! 
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